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The Organisation for Economic Co-operation and Development was set up under 

OrSS rS"S,r'„"„™”V°" countries^rihe 

Organisation for European Economic Co-operation and by Canada and the United 
States. This contention provides that the O.E.C.D. shall promote policies desired f 
to achieve the highest sustainable economic growth and emplovment and a 
ns,ng standard of living in Member coumries, while main.ainTg Tandal sfab 
ility, and thus to contribute to the development of the world economy ; 

— to contribute to sound economic expansion in Member as well as non-member 
countries in the process of economic development ; 

— to contribute to the expansion of world trade on a multilateral, non-discrim- 
inatory basis in accordance with international obligations. 

The legal personality possessed by the Organisation for European Economic Co- 
operation continues in the O.E.C.D., which came into being on 30th September 1961 
17 . of O.E.C.D. are Austria, Belgium, Canada, Denmark, France, the 

Federal Republic of Germany, Greece, Iceland, Ireland, Italy, Luxemburg, the Nether- 
lands Norway Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom 
and the United States. ^ 



The Directorate for Scientific Affairs, which is responsible for the publication of 
the present report, has been established within O.E.C.D. to take charge of the activities 
°E,. ^.^’^Sanisation relating to scientific research and to the expansion and rational 
utilisation of the scientific and technical personnel available so as to meet the needs 



arising from economic growth. 
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resources and SeTtfmuhtioT; f scTelf Tnd ^ 

topics but it is hoped fhat TeL broad 

contribution to the evoluiil 07 * 01 " f“"'V =‘- ^ip-iRc^nt 
education. ^™lut.on of national policies affecting science and 

the cIuntjy'li;“l™Turalso ^ °">y °f 

of non-member countries as well Thp i T and, indeed, 

s;7:d7-relrd"t’ *'*^ ™v- °cL7Va7d'’:du\"a'‘tiol7;n“j: 

needs of research and ITchZ demand, the competing 

g-eTmertsrfr'^ite^-'*'^ 

headquarterTIn Paris in whlh "meeting at the O.E.C.D. 

from the country under review a7d**d*'l**'*''® ® special delegation 

Member countrS participat7 ^h^ev *e other 

questions, rather th'^i^ toCswIr Yem an7*7^c" f*' 

problem's o7rgherXa1ion'in^reSal77? fm 

and technological manpower. The discussion at t*h7 ^P’' seientific 

dealt at some length with the role of he % a meeting 

financing of higbe? education and y,'! Jhe effecTs on rT'*** *" ‘*'1 
a high level of support for scien.ific research. Some of^the oI7tici‘7 ns 

unTver"rrecon“a7rel‘’c^!r7nd‘7h7”^^^^^ 

universal higher education in the United sStes. ^ 
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REPORT BY THE EXAMINERS 

Sir John Cockcroft, Dr. A. H. Halsey, Professor Ingvar Svennilson 

Rapporteur : Dr. A. H. Halsey 



1. INTRODUCTION 



1. As O.E.C.D. examiners we have been asked a question about the 
future of science and technology in America which can be phrased in terms 
of simple economic supply and demand. What increase in demand for 
scientific and technological manpower will be generated in the nineteen 
sixties and seventies and how will it be met ? The question may be answer- 
ed in the same terms. There will be an increased demand, especially 
because of the activities of federal agencies, and there will he a respond- 
ing, more or less inelastic supply. There will be price-determining 
mechanisms, short and long run, which will equate supply to demand. 
Under free market conditions there could, by definition, be no shortage. 
But we should not have been invited nor should we have felt justified 
in crossing the Atlantic to giv'e such an answer, no matter how elaborately 
formulated. There is much worry in high places that shortages will be 
present in 1970 unless immediate and drastic measures are taken to 
increase supply — shortages which will impair the economic and scientific 
efficiency of the United States and endanger her political and military 
role in the world. 

2 These anxieties are partly a recognition of the irrelevance of the 

pure market model. They stress implicitly the special conditions of 
demand created by the massive involvement of the federal government ^iti 
the generation of demand for more scientists (and, no less important^, 
for more science). They also imply recognition of the special conditions 
of supply of high scientific and technological manpower. Institutions of 
higher education are not simply units of the economy but complex organi- 
zations with multiple functions for society, policy and culture as well as for 
the economy — so that manpower supply is as much a by-product as a 
product of the educational system. 

3. Thus, in any consideration of American universities and colleges 
as agencies for the supply of scientific manpower, we shall unavoidably 
be led on to deal with other functions of higher learning such as the 
preservation of balance in intellectual life, the autonomy of universities 
as free scholarly corporations, the balance of responsibility towards the 
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claims of research and teaching, the provision of equal educational oppor- 
tunities and so on. At the same time it has to be recognized that not all 
scientific and technological manpower is produced in the academic mould 
of the baccalaureate or higher degree. Indeed about a quarter of America’s 
engineers come to their professions by some other avenue. And finally 
analysis is furtner complicated by the fact that much of the aca.dcmic 
product of scientists and engineers is either consumed by its producers 
or, for one reason or another, channelled into an administrative or other 
profession not directly related to the content of the academic qualification. 

4. Quite apart from the difficulties that attend a conception of universi- 
ties and collegesh in the language of the market there are serious problems 
of measurernent involved in long-run analysis of manpower demand and 
supply. Projections to 1970 and beyond must rest on assumptions which, 
though plausible, are unproven. 

5. The vast scale of demand is, of course, generated in large measure 
by^ the continuance of the cold war . The competitive accumulation of 
military strength and scientific achievement has to be seen as a distortion 
of the eneigies of the American, as of other leading atomic nations. If 
it were to end, the shortage of high scientific manpower would end 
with it. 

6. The quantity of demand is in any case difficult to establi.sh : it has 
even been put to us that there is no serious overall problem of shortage 
but simply one of artificially inflated demand because of stockpiling and 
misallocation of scientists and engineers by companies in the market for 
government contracts. It is even more difficult to establish the likely 
quality of demand, i.e. the types of .scientific and engineering skill that 
will be required by the technology of the I970’s. This makes it difficult 
to know what ought to be the balance in an expansion programme as 
between graduate and undergraduate programmes in science and engineer- 
ing, and between university or four-year programmes and the engineer- 
programmes of junior colleges and technical institutes designed to train 
the semi-professional engineer. 

7. Supposing we could solve all these difficulties — which we can’t 

it is doubtful whether the scope and method of our inquiry would be 
satisfactory as means to that end. We are painfully conscious of our short- 
comings as fleeting visitors to a strange land. Three of us .spent five days 
in the offices of Washington politicians and administrators ; two of us 
spent a few days together in the universities and colleges of California, and 
o^ne of us undertook a three-week tour of some 20 institutions and organiza- 
tions connected with American higher education. Our only assets were the 
impressionability of naivete, some acquaintance with the equivalent 
problem in Europe, and a conviction of the relevance of American 
experience for other O.E.C.D. countries. 



1. Colleges . institutions sometimes forming part of universities, offering 4-vear 
post-secondary training in one or more general fields (arts and sciences, engineering, 
agriculture, forestry, home economies, commerce, teacher-training and grantino the 

Bachelor of Science. World Survey of Education, Vol. II, 
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8. By way of introduction to the sections which follow we should like 

of Zm-caTs '7T°r '^7 chee^Jl'es! 

Ot Americans in the face of large numbers. Ambitious expansion nro 

fliT’sTudemf ''“‘5,1?^“'“' requirements of faculty 

exLtado^ nr., ” contemplated with an optimistic, almost casual 
expectation of success that cannot but impress the visiting European 

mins ser'Lu'^ doulil “h'®' " Washington officia! who enter; 

doubts about the capacity of his countrymen to find the 

r^r'side^Th-ere ar'““‘‘>; ^ ^^ican 

unnerstties. There are no lurking theories of limited 'pools of ability’ or 

of an educational ‘wages fund’ of the kinds that are never far from the 
refreshing European discussion. We find this delightfully 

9. The other is the widespread instinct for autonomy and independence 
t takes many forms. One is a readiness to think in terms of the^model of 

have^rr business enterprise. The optimism to which we 

1 cforred seldom expresses itself m terms other than the seeking of 

rhe^ i-r^ particular college or university concerned Even 

the Cassandras, like Sidney Tickton, characteristically insist on the 
maximum assimilation of universities and colleges to the profit and loss 

onZ7 f ‘="'"prise. In so far as all this manifests a spirit 

[hi educational progress it is entirely laudable But*^the 

other side of the picture is an alarming mistrust of co-operative publ^ and 

higher ^ if our as^essmem *]s correef 

gold in ^gTo' Perh'an "^'h ‘demands of the common 

frriK- 1 serious manifestation of this American 

mbivalence “wards Federal Government is the failure of Congress to 

lu pm of°1970 f f "eeded now if the educational 

bv ^hese • '-igher education is 

LnreaLcnea by these circumstances. 

10. Nev-ertheless we came away more excited by the promise than 
depressed by the difficulties. Indeed we arc convinced that^uT enquiry 
has more offer to the European than to the American membcls lt 

rintma c, things to come in a successful future. The 

United States is neither without problems nor without its critics But anv 
analysis of the service made by its educational system to its economy mus 
tegm by recognizing the scale of American achievement, witHts tm- 

Us mesem°frui!' °f *e land-grant college movement and 

present fruit m an unrelenting drive towards maximizing the educa 

s:™ntf°orth:‘nmi™‘^‘''‘‘‘“‘* —Si 



SCIENTIFIC MANPOWER ; SUPPLY AND DEMAND 

11. The problem of the future balance between supply and demand 
may be approached in different ways. One way is to estfmam the demand 
for Veil lous kinds of qualified persons in a given period and to set this 
against projections of supply from academic and o^her sources A recent 



study at NSF^ adopted this method and showed that an annual short-fall 
of some 14,000 engineers will obtain in the nineteen sixties. In the case 
of scientists a rough balance was anticipated. 

12. The study was prepared by the TJ.S. .Bureau of Labor Statistics. 
The main elements in it were a forecast of total employment in various 
fields of the US economy and a projection of the ratio of scientists and 
engineers to total employment. This ratio (the density ) is assumed to 
rise according to past trends with some adjustments made on the basis^ of 
other information. In the manufacturing industry, the density of scientists 
and engineers, for example, is projected to rise from 3.5 per cent in 1959 
to 5.3 in 1970. Taking into account employment in the total civilian 
economy, including colleges and universities, the following main results 
were reached : to meet the projected demand for engineers during the 
sixties, 72,000 new engineering graduates, on average, will have to be 
produced annually. On the other hand, if, as projected, the degrees 
awarded in all fields rise by 80 per cent during the decade, and if the 
proportion that engineering graduates represent of all graduates remains 
constant, then the supply of graduates in engineering, as an annual average 
for the sixties, will reach 58,000. It thus appears that to meet the projected 
demand, the number of engineering graduates would need to increase at 
a faster rate than college graduations in general. 

13. A corresponding estimate for science graduates does not indicate 
that any deficit would arise in the 1960 decade. However, evidence of 

i increasing demand for science graduates with advanced degrees, indicates 

i that there may be a considerable gap between the supply of and the 

; demand for such highly qualified personnel. 

] 14. Even if this technique of forecasting the future balance of supply 

; against demand is accepted as the best possible method, there are evidently 

; a°number of important uncertainties as regards various assumptions. Some 

I of these uncertainties may be mentioned. First, it has been estimated that 

j between 1950 and 1959, 23 per cent of all new entrants into the engineering 

profession came into the field without an engineering degree. In the fore- 
casts of demand it has been assumed that this ratio will remain the same 
! in the future. Would it not be reasonable to expect that this ratio will fall, 

; as a larger proportion of the new generations goes to college and univepity ? 

j If this should be the case, the demand for college and university engineers 

would rise faster than anticipated. Second, a critical point is the ratio of 
; college and univer^’ty engineers to technicians with a lower level of educa- 

j tion. This ratio seems to be considerably higher in the United States than 

j in Europe (though we do not know how far the differences are terminolo- 

gical rather than real). If this ratio were to fall, the demand for engineers 
might have been over-estimated. Third, the most critical point is, however, 
1 found on the supply side. The balance between supply and demand has 

been arrived at on the assumption that the number of engineering 
' graduates will rise by 80 per cent in a decade, or in the same proportion 

as the projected number of graduates in all fields. Actually, the share of 



1. NSF Gl-65, Long Range Demand for Scientific and Technical Personnel. A 
Methodological Study. 

See also NSF Gi-27, Investing in Scientific Progress. 
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engineering in total enrolment has tended to fall in recent years, with 
en^lment evidence of a reversal in the trend against engineering 

u these uncertainties, another approach to the problem 

may be chosen. It may be claimed that demand for people with higher 
e ucation should not be derived from a predetermined estimate of the 
development of the economy. On the contrary, it is the supply of such 
personnel that, in combination with other factors, determines the pace 
of economic growth. Educational targets, thus, should be regarded as one 
facet of general growth targets. This approach to the problem leads to 
the simple conclusion that a maximum effort should be made to expand 
education in the field of science and engineering. This policy, must, 
however, be modified by two considerations. First, the distribution of 
students among various fields must not fall out of line with trends in 
the distribution of demand ; expansion of science and engineering educa- 
tion must not be allowed to reduce too heavily the number of students 
in other fields. In this respect, forecasts of manpower budgets of the type 
referred to above may provide some guidance. In any case, it may L 
presumed that the share of science and engineering in the American 
colleges and universities can with advantage be increased in the future. 

16. Second, the expansion of science and engineering education must 
not be so fast as to retain in the educational system too large a share of 
the annual output of graduates in this field, and especially of the small 
output at the doctoral level, thus reducing the output in other fields 
Ehis aspect of the policy problem may in the final analysis emerge as the 
decisive bottie-neck for the expansion of science and engineering educa- 
tion. In our discussions at the National Science Foundation we were 
informed that studies of this problem were now under way. 

17. According to these considerations, the crucial issues in solving the 

supply/demand problem seem to be to increase the proportion of under- 
graduate students luho proceed to graduate and doctoral studies in science 
and engineering (this proportion is now quite low) to strike a balance 
between doctoral graduates who are retained in teaching and those who 
are released for employment outside colleges and universities. The latter 
problem rnay be regarded as one of strategy over time. A big feed-back 
into the educational system of doctors in science and engineering- in the 
next five to ten years would starve other fields in the same per^d, but 
would swell output from the teaching system in later years. The stratc^-y 
view must, therefore, be extended over at least two decades. Space and 
other development programmes may have to be restricted in such a way 
that the approach to affluence as regards trained science and engineering 
talent IS not postponed indefinitely. ° 

The Utilization of Scientific Manpower 

u • scientific manpower has the special charactei istic 

f supply and demand sides by the operations 

of the Federal government to a degree which overshadows all other 
influences. It has been put to us that the federal government directly or 
indirectly through its grants and contracts to industry and the universities 
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for research and development, is funding the work of perhaps as many as 
three quarters of U.S. scientists and development and design engineers. 
Given these circumstances it may be worthwhile to ask v/hether the actual 
utilization of scientific manpower is in accordance with the national 
interest. 

19. We cannot hope to answer this question, for one of the most 
obvious features of the situation is an absence of firm information about 
the efficiency of utilization. We can however record some of the difficulties 
that have been mentioned to us. 

20. First, it must be noted that the influence of the federal govern- 
ment on the demand side is not only important already but is increasing 
with rising expenditure on national defence and security. For example, 
the National Aeronautics and Space Administration (N.A.S.A.) is expected 
to absorb 2,000 engineers per annum. 








jumj 



21. Second, federal demand is not simply to be measured by direct 
employment plus grants and contracts to universities. The government 
also foots the bill for much of the manpower engaged in private industry, 
especially in the industries related to defence, such as electronics and 
aircraft production, where some companies sell as much as 90 per cent 
of their product to the government and may therefore be thought of as 
quasi-public institutions. Moreover, it is apparently the case that the 
funding of scientific work in industry by the government is not only 
by direct contract but also by the underwriting of an agreed proportion 
of a company’s general research budget. In short, the Federal government 
is the largest user of scientific manpower and largely determines the size 
and nature of research and development in both academic and industrial 
institutions. 

22. It follows that the non-academic scientific community is a growing 
one. Doubts are expressed as to whether it is efficiently utilized in the 
competitive preparation of tenders for government contracts. Similar 
doubts are to be heard in the academic world about the time spent 
preparing proposals in university departments and the time spent sifting 
and judging them in Washington and on planes between Washington and 
the campus. Some companies are thought to hoard Ph.Ds for contract 
purposes and even for prestige. One wonders if something similar may 
happen in some university departments. Hoarding and under-utilization 
by companies is made easy by the “cost-plus-profit” arrangement in some 
government contracts. 

23. What is even more clear is that federal financing of science 
exercises a profund effect on the intellectual life of the universities in 
ways which cannot be excluded from any consideration of the national 
interest. Many critics of the contemporary academic scene see the American 
university as increasingly pulled out of shape by neglect of the humanities, 
and by the pursuit of science for political, military and industrial purposes. 
Orlans’ recent study^ reports the pattern of answers to the following 
question asked of university faculty. 

1. H. Orlans, The Effect of Federal Programs on Higher Education. Brookings 
Institution, 1962. 
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24. “Do you regard the present concentration of federal funds in the 
natural sciences and relative neglect of the humanities as : 

a) in the present national interest? 

b) in the long-run national interest ? 

c) in the interest of your institution ?’’ 

25. It turned out that some 70 per cent of the scientists, and more than 
90 per cent of the social scientists and humanists believe that the present 
pattern is neither in the long-run national interest nor in the best interests 
of their institution. 

26. What lies behind these opinions is a situation where the balance 
between science and the humanities in respect of research effort, faculty 
quality, prestige and income and student quality is felt to be distorted by 
the concentration of federal funds on science and scientific research. 

27. Even if this larger perspective is ignored there remains the problem 
of the use of scientists as between research and teaching. The non-academic 
community tends to be lost to teaching. But so too are many of the 
university scientists employed on research contracts, and the career pattern 
which involves staying on past the Ph.D. for two or three years as a 
research associate without academic tenure is increasingly common^ and 
of obvious attractiveness to ambitious young scientists. 

28. The less of research men to the teaching function is not necessary 
as the recent Harvard experiment, involving such men in undergraduate 
tutoring, has shown. Similar schemes involving both research associates 
in universities and research centres as well as the non-academic community 
of scientists and technologists could make a crucial contribution to the 
shortage of highly qualified teachers of science and at the same time 
improve the utilization pattern of scientific manpower. 



3. STRUCTURE OF HIGHER EDUCATION 
IN THE UNITED STATES 

29. In the historical development of higher education in the United 
States from the middle of the 19th century, nothing figures more 
prominently than the rise of science and technolo^. The shape of 
American higher education today in comparison with that of other 
O.E.C.D countries, is largely a response to social demand for new science 
and scientists and new technology and technologists. Only in the U.S.S.R. 
since 1917, has the development of an educational system been more 
completely dominated by the manpower requirements of advanced 
industrialism. Of course the Russian and American educational systems 
differ greatly both in their history and their present structUx^, but the 
differences are alternative methods towards the same resultant relation 
between higher education and the supply of high scientific and professional 
manpower. In Russia the result has been achieved through central political 
direction. In America the equivalent force has been competition between 
many autonomous “academic corporations” in the market for academic 

1. For example, California Institute of Technology has 150 post doctoral fellows. 
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they give considerable stress to graduate instruction, conicr advanced 
degrees as well as bachelor’s degrees in a variety of liberal arts, and have 
at least two professional schools that are not exclusively technological, 
they may appropriately be termed universities. The United States has 
M3 universities so defined. They are typically large institutions with a 
student body approaching 11,000 (only one university in the United King- 
dom exceeds this average figure) and they cover 43 per cent of all students 
reading for degrees. 

Tabu: 1. UNITED STAI ES DEGREE CREDIT INSTITIJl IONS 
OF HIGHER EDUCATION 1960-(il 



TYPE 


NUMBER 


AVERAGE 

ENROLL- 

MENT 


PERCENTAGE 
OF TOTAL 
ENROLLMENT, 
FALL 1960 


4-Year Institutions : 
Universities 


143 


10,845 


43.0 


Liberal Arts Colleges 


764 


1,345 


28.5 


Independently Organised Professional Schools : 
Teachers Colleges 


198 


1,814 


10.0 


Technological Schools 


50 


2,140 


3.0 


Theological, Religious 


176 


238 


1.2 


Schools of Art 


45 


337 


0.4 


Other Professional 


75 


730 


1.5 


Junior Colleges 


524 


866 


12.6 


Total 


1,975 


1,828 


100 


(N) 






(3,610,007) 



Source : U.S. Office of Education, Opening (Pall) Enrollment in Higher Education I960 ; Analytic 
Reporty 1961. 



33. Colleges may be divisions of universities or they may be autonomous. 
Normally the term refers to a distinctively American institution — the 
liberal arts college where the principal emphasis is placed on a programme 
of general undergraduate education. In 1960-61, 764 institutions met this 
definition. The liberal arts college is usually much smaller than the 
European university — the average student body is about 1300. Universities 
and liberal arts colleges between them cover nearly three quarters of the 
degree-seeking student body. 

31. These two types of institution are sometimes linked, for example, 
by the 3-2 arrangement at M.I.T. through which an undergraduate spends 
tliree years in a liberal arts college followed by two years’ engineering 
training at M.I.T. The remaining schools and colleges are described as 
follows : “The category of ‘independently organised professional schools’ 
consists of institutions which offer professional training but which are not 
affiliated with universities. There are five groupings within this category 
(a) teachers colleges — devoted primarily to teacher training ; (b) tech- 
nological school — providing training predominantly in technical and 
physical science disciplines ; (c) theological and religious schools — in 
which the programme offerings are wholly or principally in theology, 
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Table 2. NUMBER OF INSTITUTIONS BY TYPE AND HIGHEST LEVEL OF 
QUALIFICATION OFFERED, UNITED STATES 1961-62. 



TYPE OF PROGRAMME 


OFFERING 

HIGHEST LEVEL OF 


MASTERS’ 
&/OR 2ND 
PROF. DEGREES 


PH.D. OR EQUrV. 


OTHERS 


TOTAL 


2, BUT LESS THAN 
4 YRS. BEYOND 
1 12TH GRADE 


ONLY BACH- 
ELORS &/OR FIRST 
PROF. DEGREES 


«) 


Terminal - Occupational . . 


56 


55 









1 


b) 


Liberal Arts 8c general 


133 


47 


67 


15 


2 


2 


c) 


Liberal Arts &: general Sc terminal oc- 
















cupational 


313 


290 


21 


1 


— 


1 


d) 


Primarily teacher preparatory 


116 


30 


36 


47 


2 


1 


e) 


Liberal Arts Sc general Sc teacher pre- 
















paratory 


530 


41 


339 


142 


6 


2 


f) 


Liberal Arts 8c general, terminal occup. 
















and teacher preparatory 


261 


113 


104 


40 


2 


2 


g) 


Professional or technical 


199 


6 


72 


67 


43 


11 


h) 


Professional or technical and teacher 
















preparatory 


77 


6 


20 


32 


14 


5 


0 


Professional or technical and technical 
















occupational 


32 


5 


18 


5 


1 


3 


;■) 


Liberal Arts Sc general with 1 or 2 pro- 
















fessional schools 


140 


— 


59 


61 


16 


4 


k) 


Liberal Arts & general with 3 or more 
















professional schools 


183 


— 


5 


45 


133 


— 


Total . . . 


2,040 


593 


741 


455 


219^ 


32 



Source : U.S. Office of Education. Education Directory y 1961’62, 



academic rescardi. Indeed, the extent to which quality is concentrated in 
a small number of nationally known and nationally recruiting graduate 
institutions is a marked feature of the system. In 1957-58, six institutions 
awarded a quarter of all the doctors’ degrees of that year. A study by 
Hayward Keniston, in 1957^ collated judgments of university department 
chairmen to produce an overall ranking of institutions in which the top 
ten were : 

Harvard 

California (Berkeley) 

Columbia 
Yale 

Michigan 



1 . 

2 . 

.S. 

4. 

r. 



а. 

б . 

7. 

8 . 

9. 

10 . 



Chicago 



Princeton 

Wisconsin 

Cornell 

Illinois. 



(Institutes of Technology were excluded.) 



1. Hayward Keniston, Graduate Study and Research in the Arts and Sciences at 
the University of Pennsylvania, Philadelphia, 1959. The pare of development is such 
that the rank order established in 1957 may be out of date in 1962, but not drastically so. 
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s|i 
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CQ 


FIRST PROFES- 
SIONAL DEGREES 


%^TERS- &/OR 

SECOND PROF. 


38 


94 


162 


.! 308 


4 


9 1 


i 115 


183 


1 

124 j 


.1 84 


271 


92 


1 45 


181 


65 


; 3 
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8 


3 


1 593 


_7^ 


455 




32 2,040 
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effort to construct a system of mass higher education (for a tripled enrol- 
ment by 1975) while maintaining a quality of research and education at 
the top which is unsurpassed anywhere among O.E.C.D. countries and 
probably in the world. TTie mass base is to be provided for by the develop- 
ment of junior colleges with transfer arrangements to the university and 
the state colleges, in the upper division^ The state colleges represent a 
higher level of admission quality by restriction of their selection to the 
top one-third of the graduates of California public high schools, and the 
university is to cater for the top one-eighth. Thus the three tiers will 
guarantee tuition-free access to higher education for all California high 
school graduates and, at the same time, exercise a division of function 
according to student quality. While the contribution of private institution 
is not ignored, this emerging structural framework provided by the state 
may well be the appropriate model for higher education in a society based 
on the culture of science and technology. 

42. The need for expansion which now confronts American higher 
education will put a severe strain on the nation’s resources. Shortages of 
plant, of faculty, and especially qualified scientists, (of everything except 
under^aduate students) are already in clear view. The structure of higher 
education as a whole may be drastically changed in the process of response 
to what has to be regarded as a crisis. The next generation of Americans 
will experience the first fully developed system of universal higher educa- 
tion. Public funds and publicly led coordination, on at least a state-wide 
basis, will be added to the past autonomy of separate institutions. The 
scale of organisation will increase. The private small college will occupy 
a less important placel The public junior college will emerge as the basis 
of popular higher education. 



4. RESOURCES FOR EXPANSION 



43. In the short run, expansion of the system of higher education 
in America, as in other O.E.C.D. countries, is enforced by the post-war 
bulge in fertility. In the middle-run, further expansion is ensured by a 
rising level of popular aspiration towards college education and its passport 
to the white collar and professional w'orld. But in the long-run, and there- 
fore fundamentally, the expansion derives from permanent features of a 
country which has come to base its life and livelihood on scientific culture. 
With the institutionalisation of research and of professional train'ng for a 
growing proportion of the labour force, higher education becomes as 
essential to the national welfare as, say, the family or the medical services. 



44. Between 1960 and 1970, enrolment in higher education will double, 
perhaps more than double. Starting from this assumption, Alice Rivlin 
has argued that “if the cost of educating a student increases by 25 per cent 
— which seems conservative — current resources devoted to higher educa- 
tion 10 years from now will have to be two and a half times as great as at 



1. i.e. after two years of undergraduate education. 

2 . But here much will depend upon the energy and ingenuity with which liberal 
arts colleges pursue schemes for pooling resources to gain economies of scale, as for 
example at Claremont. 
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present. This means they will have to increase by more than 10 per cent 
per year, which is at least twice as fast as the rate at which optimists think 
(United States) total production is likely to grow in the same period’’^ 
This implies a massive re-allocation of resources in favour of higher 
education if the demand is to be met and the crucial demand for high 
scientific manpower must be viewed in this context. 

45. A U.S. Office of Education estimate of the scale of the problem 
was issued in January 196P. The two major elements are staffing and 
physical facilities and the action required on the latter is described as 
follows : 

“To achieve the ten-year objective, an aggregate national expendi- 
ture (funds from all sources) of some $19 billion will be required 
for college and university physical facilities over the decade ending 
in the academic year 1969-70. Of this amount approximately $13.6 bil- 
lion will be needed to accommodate the anticipated increase in student 
enrolment ; $1.5 billion for replacement of, and $0.6 billion for 
rehabilitation of existing facilities ; $1.9 billion for research facilities ; 
and (overlapping the preceding categories but not io'^luded in the 
other amounts) $1.1 billion for medical and dental schools. Funds 
for physical facilities (other than for medical and dental schools) 
required for instructional purpose account for $9.8 billion of the 
above total, and for residential purposes, $6.0 billion”. 

46. Formidable as this task appears it must be noted that it is based 
on a modest projection of demand — an estimate of just over 6 million 
students compared with the 7.3 million mentioned by Rivlin. Even this 
may be an under-estimate. Moreover, the total estimates of financial needs 
for higher education must also take into account student support through 
scholarships, grants and loans, libraries, laboratories, adult education etc. 
where efforts comparable to those for staffing and physical facilities will 
be needed. The total annual budget for higher education by 1970 will 
undoubtedly have reached a figure several times as large as that for 1960. 

47. We shall look at some of the aspects of this great national challenge 
in the following sections on the supply of students and faculty and of 
the role of the federal government, later in this section. Meanwhile, the 
following general implications may be drawn : 

1. It seems clear that the major burden of financial support must 
be borne by governmental sources ; 

2. The tradition of federal support for education by indirect means 
(that is, by support of particular activitie.s) is likely to be called 
in question, and pressure is likely to increase for a policy of general 
aid to higher education ; 

3. The need to .search for new ways to pedagogical efficiency and the 
most effective allocation of trained manpower between competing 
demands in business, government and education is likelv to become 
a crucial issue ; 



1. Alice M. Rivlin, The Role of the Federal Government in Financing Higher 
Education. The Brookings Institution, 1961. 

2. U.S. Office of Education. Ten Year Ohjedives in Education. Higher Education, 
Staffing and Physical Facilities 1960-61 through 1969-70. Wa.shington 17th January, 1961. 
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different states to meet the financial demands 
of the 60 s vanes markedly, as does the current level of educational 
expenditure. Thus the percentage of personal income spent on 
public education through state appropriations varies from 1 34 
per cent in New Mexico and Utah to 0.16 and 0.13 per cent in 
New York State and Massachusetts respectively^ By and large 
the state effort in proportion to income of the population is 
greatest in the West, average in the South, and lowest on the 
Eastern seaboard. The authors of the California master plan — 
California ranking 34th from the top on this criterion with a 
percentage of 0.46 conclude that “California can and will, as 

^he present, provide adequate support for an 
efficient pro^amme of public higher education designed to meet 
lully the rapidly changing needs of society’^“. 

Many of the poorer states cannot look forward realistically with 
sue optimism. From a national point of view, inequalities of 
wealth among states are likely to reduce the effectiveness of the 
response to financial need. 



e general position of private colleges and universities is likeh 
to weaken unless drastic action is taken. There will probably be 
increa.singly severe competition for private gifts, and this will bear 
most heavily on the smaller and weaker institutions. This is 
likely to set in motion : a vicious spiral of lowered capacity to 
compete for highly qualified and increasingly costly faculty; 
reduced standards of plant and facilities; and lowered standards 
or output both qualitatively and quantitatively. 



The Financial Role of the Federal Government 

48 Direct aid to higher education is not in the tradition of America 
federal government. Educational aid has tended to be a by-product c 
other governmental efforts to spend in the national interest on healtl 
agricultural progress, defense, the conquest of nature and space, and th 
welfare of returned soldiers. It therefore turns out that colleges an^ 
universities have hitherto relied on the other sources of income, viz^ tuitio: 
and fees gifts and endowment earnings, and state and local governmen 
support for the financing of most of their activities. Except in the hiH 
tide of the G.I. bill after World War II, federal income ^has been p?e 
dominantly income for research, and if research income is ignored L, 

"^hll towards the teaching of students is examined 

then the federal contribution in 1957-58 came to 4 per cent compared v/itl 

fees^^Ld^Ts^"^"”^ state and local government, 36 per cent from tuition ant 
tees, and 18 per cent from other sources. 



education needs an annual budget of 310 billion in 197C 
It IS difficult not to agree with Alice Rivlin’s conclusion that the federa 
pvernment ought to become a major source by direct contribution to th, 
teaching functions of higher education. 



85 , Ediicalion in California 1960-1975, Sacramento, igoo! 

2. Ibid p. 19(). 
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The difficulties in the way of this outcome are, of course, immense. 
1 here are intellectual arguments against all forms of public expenditure 
on igher education, state or federal, based on belief in the market as 
t e most efficient instrument for the allocation of scarce means between 
competing ends. There are political problems concerning the allocation 
ot federal money between different states and between different types of 
institution. There are even constitutional problems concerning the separa- 
tion of church and state in the granting of aid to church-linked colleges. 

51. Nevertheless, in our view, leaving aside the merits and demerits 
of alternative methods of support, the need for a substantial and immediate 
increase of federal effort seems to be inescapable. The needs of 1970 are 
elaborated in a publication of the Office of Educationk The arguments 

tor federal leadership in their solution are set out in persuasive detail 
by Rivlin^ ^ 

In summary these are : 

“The federal government probably is going to have to relieve the 
states of some of their growing fiscal burdens in the next 10 years and 
higher education is a particularly appropriate burden for the federal 
government to relieve. This is because of the relation between educa- 
tion and national security, because of the inter-state mobility of college 
students and graduates and because of the national interest in reduc- 
ing the disparity in opportunities for young people from different 
parts of the country”. 

Still more shortly, it may be put t! ,it federal aid can give the country an 

even coverage of opportunity for ability in high-standard institutions of 
higher education. 






5. THE SUPPLY OF UNDERGRADUATES 
The General Picture 



52. The prospective gap between supply and demand in high scientific 
rnanpower IS paradoxical in the context of the general expansion of higher 
education in America where the flow of students from secondary to higher 
institutions has reached proportions which are unprecedented in human 
history and which show no sign of slackening. This mounting tide of colleo-e 
students, while itself a not so indirect result of the burgeoning scientific 
culture, affects both sides of the equation of scientific manpower. From it 
will come the supply of scientists (and new science) and to it must be 

attached a significant element of the existing trained manpower as teachers 
and research workers. 

53. We shall see that, if all the resources of higher education were 
marshalled directly to the task of closing the ‘science and technology gap’, 
it, that is to say, higher education were treated solely as a trainino- organi- 
zation for science and technology, the problem would be easily ma^ao-eable. 
In other words, just because one of the results of the productivity of 
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1. See Note 2, p. 25. 

2. See Note 1, p. 25. 
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science and technology in a free society is a consumption demand for 
education, there is generated a shortage of scientists and technologists. 



54. It is therefore necessary to examine the output of scientists and 
technologists in the context of the total flow of students into college and 
university. We may then narrow the focus onto the segment which is 
channelled into science and engineering. In this way we are able to ask 
not simply whether the flow will be enough but also whether it will not 
be too much to meet the crucial demand for scientists and technologists. 
In examining the total flow we can also estimate how far it collects the 
potential talent among the nation’s children, and how far the talent 
collected is then channelled off to non-scientific studies. 



55. The total flow of students into degree-credit courses is summarised 
in Table 4. There were over 3-1- million in 1960, and projections for 1970 
vary upwards from 6 million compared with F/s million before World 
War II. Related to the population of ages 18-21 this means that 37.2 per 
cent of young Americans are now active degree seekers and that the pro 
portion will rise to 47.6 per cent in 1970. A recent poll by Elmer Roper 
indicates that this may be an underestimate. His results suggested that 
up to 60 per cent of the relevant age group may aspire to college education 
in the 1960s ; this proportion has already reached 50 per cent in the more 
prosperous areas, for example California. 



Table 4. 



TOTAL DEGREE ENROLLMENT IN RELATION TO POPULATION 
AGED 18-21 IN UNITED STATES BY SEX. 



YEAR 


ESTIMATED POP. 

18-21 YRS. 

(IN THOUSANDS) 


TOTAL DEGREE 
ENROLLMENT 


RATIO : DEGREE-i 
ENROLLMENT TO 
POPULATION 


CREDIT 
100 OF 
18-21 


TOTAL 


MEN 


WOMEN 


1939 


9,582 


1,364,815 


14.2 


17.1 


11.4 


1950 


8,948 


2,281,298 


25.5 


.34.7 


16.2 


1955 


8,577 


2,653,034 


30.9 


40.0 


21.7 


1960 


9,605 


3,570,018 


37.2 


46.3 


27.8 


1965 


12,153 


5,203,000 


42.8 






1970 . 


14,573 


6,936,000 


47.6 


— 


— 



Source ; U.S. Office of Education : Opening (Fall) Enrollment in Higher Education, 1960 

Analytical Report. Washington, 1961. 



56. Another way of looking at this potential supply of students is to 
consider high-school graduation. In 1959-60, there were slightly over 
1,800,000 high-school graduates. In the fall of 1960, there were 929,823 
first time degree-credit enrolments. This implies that just over half went 
on to college-degree work, and to these must be added those who entered 
technical institutes and other forms of post-secondary schooling which are 
not credited towards the bachelor’s degree. The recent history of high- 
school enrolment and retention again points to a rising tide of potential 



28 







i 



mmmim 



rnmamsm 






T I 'T 









i 



degree seekers. Thus 68.7 per cent of those who entered grade 9 in 1956-57 
went on to graduate in 1959-60, compared with 60.4 per cent of those who 
entered grade 9 in 1946-47. 

57. In summary, the outlook for the 1960’s is one of increased high- 
school enrolment with an increasing proportion staying on to graduate, 
and an increased proportion of these entering college to study for degrees. 

58. But not all college entrants graduate. A recent estimate is that 
about 60 per cent of those who enter college go on to get a bachelor’s or 
equivalent degree somewhere at some time. Thus we may infer that, in 
the 60s, out of every 100 young Americans 70 will graduate from high- 
school, 35 will read for degrees and 21 will get them. 

59. These are impressive figures. Yet, while there are large numbers 
of young people wIk qualify for entrance to college but then drop out 
before graduation, it is worthwhile to enquire who falls by the wayside. 

Obstacles to Educational Opportunity and Attainment 

60. Before exploring its shortcomings it is appropriate to re-emphasise 
the scale of American achievement in giving educational opportunities to 
more young people, both absolutely and proportionately, than any other 
nation. If the example of the more progressive states establishes itself 
throughout the nation then not only primary and secondary but also 
junior-college education will emerge as universally available in the 1970s. 

61. An essential question to ask about educational provision concerns 
the extent of its availability to, and use by, those with high ability. For 
the top 30 per cent of ability in the nation as a whole, a recent N.S.F. 
analysis of research findings concluded that 55 per cent of the boys and 
70 per cent of the girls are lost at some point before graduation. Even 
more serious, taking the top 10 per cent, the potential intellectual leaders, 
the report estimates a 44 per cent loss of boys and a 59 per cent loss of 
girls. While this means that young people of high ability stand an excellent 
chance of entering, and graduating from, college (Wolfle estimated^ that 
college entrants had an average A.G.C.T.^ score of 115 and college 
graduates 121), we are forced to conclude that the educational use of 
potential ability in this, the most open of educational systems, remains 
far short of perfect. The question therefore arises as to what is being done 
or can be done to create a closer relation between potential ability and 
educational performance. But there is another question of great importance 
and complexity, i.e. ought the relationship to be closer? 

62. The “meritocracy’ question is familiar ground. In a recent O.E.C.D. 
conference which focused on the relation between ability and opportunity 
in the much less open educational systems of Europe, a clear consensus 
on policy emerged that, under present conditions, the educational search 
for talent would be justified fully on both the principle of individual 
enrichment and that of social efficiency^ 



1. America’s Resources of Specialised Talent, 1954. 

2. Army General Classification Test. 

3. See Halsey A. H. (ed.) Ability and Educational Opportunity, O.E.C.D. Paris 1961. 
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G3. Neither the expansivencss of American education nor the wastage 
figures for high talent would suggest that these arguments are inapplicable 
to the American case. Nevertheless, it may be worth pointing out not 
only that national efficiency and individual freedom may collide at some 
point in the ever-tightening relation between education and economic 
organisation, but also that there may be some latent compensations for 
inefficiency in educational selection. As things stand, much potential 
ability in the United States continues to go unadorned by academic 
degrees. Can we assume that this educational waste represents an equal 
loss of social utility ? An affirmative answer can be g’ven only if we assume 
also that present education is perfectly attuned to future economic need, 
and that potential talent should be sieved exclusively through formal 
educational processes. There can be no doubt that for the maintenance 
of a modern economic system the educational channelling of talent must 
take high priority — a higher priority than is reflected by current practice 
— but not perhaps as absolute claim. 
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64. The barriers to educational opportunity arc complex, and of 
varying susceptibility to amelioration by social policy. Lack of funds is 
easily translatable into policy terms, at least in principle, but seldom 
stands alone in contemporary America. The context of a web of familial, 
community and psychological forces which affect the level of motivation 
of individuals possessed of different native endowments must also be 
considered. The outline of this constellation of forces is known and has 
internationally common features^ The offer and the acceptance of edu- 
cational opportunity is correlated v/ith family income and status, intel- 
ligence, sex, urban-rural location, social composition of neighbourhood and 
school, ethnicity, size of family, religious affiliation, etc. 

65. Our impression of the trends and possibilities among these corre- 
lates in the United States are as described below. 

Mouvation 



66. There is a widespread need for the development of a com- 
prehensive system of educational guidance at all stages, but especially at 
the secondary stage. Conant has recommended that guidance should 
begin in primary school and that there should be a qualified full-time 
counsellor for every 250-300 pupils in secondary school ; this problem 
was recognised in the National Defense Education Act of 1958, with its 
provisions for guidance, counselling and testing. By 1960, there was a 
counsellor for every 610 pupils in secondary schools. The further develop- 
ment of this movement seems to offer the most direct approach that is 
available to public policy towards raising motivation among potential 
college graduates. 



The Costs of Education 



67. This correlation is complex. Both average family income and 
educational costs may be expected to rise in the ’60s. Tlic rise in costs 
was particularly marked from 1956-60, as may be seen from Table 5 taken 



1. c.f. Ability and Educational Opportunity, O.E.C.D. Paris 1%1. 
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from a recent study by Elmar West. Of the total increase in college costs 
between 1928 and 1960, approximately one-third took place in the last 
four years. On the other hand, average family incomes rose 14 per cent in 
these years and enrolment is increasing fastest in the less-costly public 
institutions. Moreover, both scholarship and loan funds have become 
m.ore readily available in recent years. 



Table 5. COSTS OF COLLEGE EDUCATION 1928-1960 
U.S. Dollars per annum 







TOTAL COSTS 




TYPE OF INSTITUTION 


(TUITION FEES, ROOM & BOARD) 




1928 


1940 


1952 


1956 


I960 


Larfje Public ^State Resident Students') 


405 


461 


731 


819 


988 


Small Public ^State Resident Students^ 


366 


406 


655 


722 


846 


Larfje Public ^Non Resident Students) 


454 


565 


950 


1,076 


1,316 


Small Public fNon Resident Students) 


403 


478 


791 


908 


1,143 


Large Private 


733 


739 


1,220 


1,439 


1,855 


Medium Private 


536 


629 


1,080 


1,275 


1,639 



Source : Elmer West “Is Education Becoming Too Expensive ?’* College and University Business, 
June 1961. 



68. Nonetheless the pattern of rising costs is not to be taken lightly, 
and costs are now rising more steeply than incomes. Thus it is appropriate 
to underline the advantage of providing undergraduate and post-secondary 
education within commuting distance of home for as many young people 
as possible, and there is evidence that the proximity of institutions of 
higher education is a factor in its own right determining the level of 
college attendance. 

Scholarships, Loans, Other Financial Aids 

69. While it seems reasonably clear that financial stringency can seldom 
prevent anyone who is sufficiently motivated from getting some kind of 
higher education, we are nevertheless convinced that financial aid from 
public sources could contribute substantially to the reduction of wastage 
among high-ability youth. In his message to Congress on February 5th, 
1962, the President put the case as follows : 

“... more than 400,000 high-school seniors who graduated in the 
upper half of their class last June failed to enter college this fall (1961). 
In this group were 200,000 who ranked in the upper 30 per cent of 
their class, of whom one third to one half failed to go on to college 
principally because of lack of finances...”. 

The president therefore went on to urge the enactment of the proposal 
before Congress which deals with assistance to higher education “including 
scholarships for more than 200,000 talented and needy students and cost 
of education payments to their colleges...”. 

70. While we have the impression that a general undergraduate scholar- 
ship programme has considerable support in Congress, the position at the 

31 



■mmm 















time of our visit was that two versions of a new Higher Education Bill 
were under consideration. The Senate version provided for scholarships, 
the House version did not. Meanwhile, the major federal effort in aiding 
undergraduates takes the form of loans under the National Defense 
Education Act of 1958. (It was frequently pointed out to us in both 
political and academic circles that federal aid for education is more easily 
secured for non-educational than for educational purposes.) In a report 
on the Act for the fiscal year ending June 30th, 1960, the U.S. Office of 
Education indicated that loans totalling over $ 50 million were paid to 
115,450 undergraduate and graduate students in 1,357 colleges and 
universities. The average loan was $434, and the total amount loaned 
was five times greater than in fiscal year 1959. 

71. It seems that this N.D.E.A. loan programme has made strong impact 
on attitudes towards paying for higher education, and that the idea of 
borrowing for this purpose fits in with an ‘investment’ outlook which is 
widespread among Americans. The authors of the Report point out that, 
“other than the thousands of students it has benefited, the most important 
result of the student loan programme has probably been its contribution 
to an almost revolutionary change in attitude toward the use of loans in 
enabling students to meet the costs of higher education... 639 of the 
1,357 institutions participating never had loan funds on their campuses 
before, and institutions which had loan funds but which used them in 
only a very limited way are now greatly expanding their loan activity’’^ 

72. Several institutions visited by us confirmed a further effect, viz, 
that they are now adopting a comprehensive approach to the whole 
problem of student financial assistance linking all their resources of 
scholarships, loans, grants and part-time employment opportunities and 
fitting them to each individual case of financial need. 

73. Nevertheless, our overall impression of the undergraduate situation 
is that the supply of assistance continues to fall short of the demand for 
it. The scholarship gap is felt to be most serious by many academics and 
there is evidence that “students who come from higher socio-economic 
groups are more frequently awarded scholarships than students from lower 
classes, whether financial need is a criterion or not, perhaps because the 
former want to attend expensive ‘name’ colleges whereas the latter are 
content with colleges which are cheaper and less well known’’" The best 
known of the private sources of undergraduate scholarships is the National 
Merit Scholarship Corporation, which awards 900 four-year undergraduate 
scholarships annually on the results of a national competition among 
high school seniors. The Corporation was established in 1955 and is 
supported mainly by the Ford Foundation which gave an initial sum 
of $20 million, and added $ 14.5 million in 1962 to ensure the continua- 
tion of the scheme until 1970. Many other philanthropic and industrial 
bodies have contributed: in fact $10.8 million of the $25 million given 



1. The Act requires the student borrower not only to take an oath of loyalty to the 
United States but also to sign an affadavit disclaiming disloyal associations and beliefs. 
We cannot but regard this provision as silly and the refusal of Harvard and other colleges 
to take part in the scheme because of it as justified. 

2. Holland J. and Kent L. “The Concentration of Scholarship Funds and its Im- 
plication for Education”. College and University. Summer lytiO. 
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in scholarships to date has come from these sources. The average award 
is $ 800 per annum depending on an assessment of need and in addition 
a grant is usually made to the college in which the student enrolls as 
a contribution to the cost of his education. 



74. The scheme seems to have an enlivening effect on secondary 
education as a competitive spur and a stimulus to academic ambition. 
The criticisms we heard have been concerned with the small numbers 
of scholarship winners and their tendency towards concentration among 
a few prestigeful institutions. 



75. The outcome of the current debate will be of the greatest interest 
for the many O.E.C.D. countries which are going through the early stages 
of expansion in higher education. The United Kingdom, with its restric- 
tion of entry, its low rates of drop out and its 95 per cent scholarship 
support stands at the opposite extreme in higher educational organisation. 
The United States is engaged in the task of securing mass higher education 
combined with adequate support to the intellectually outstanding, what- 
ever his financial background. 



i-, 



Proximity of Educational Institutions 

76. We have already noted the proximity factor as an element in the 
cost of higher education. In its own right proximity also affects the 
‘visibility’ of educational opportunity and therefore plays a part in tne 
development of community attitudes towards extended schooling. Research 
studies have established a correlation between geographical proximity to 
college and likelihood of attending college. But the issue is again a complex 
one. Our impression is that, while the efforts being made in many states 
to place junior colleges and state university centres within easy reach tor 
all lower-division students are wholly admirable, it is equally necessary 
to ensure that the financial backing is also available to enable students 
of superior ability to experience the challenge of accelerated programmes 
in more selective institutions. 



Clearing Houses 

77. We should like finally to draw attention to what struck us as the 
remarkable uncertainty, even chaos, of information about opportunities 
for higher education which the secondary school student and his parents 
(who probably never went to college) must face. This is partly a question 
of the educational guidance service to which we have already reterre , 
but we were able to trace the existence of only three small clearing houses 
on the whole continent of the United States. Knowing that clearing house 
arrangements are already being developed in the much simpler circum- 
stances of university education in the United Kingdom, we are led to wonder 
whether action along similar lines by states, or groups of states might 
contribute largely to the guidance of students towards appropriate in- 
stitutions. 



1. Russian estimates are uncertain and disputed: the comparable proportion is 
probably 70-80 %. 
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The Share of Science in the Supply of Undergraduates 

78. Whatever success is attained in reducing general wastage between 
high school and college graduation, it is clear that the United States has 
a large undergraduate pool from which to draw its supply of scientists 
and technologists. The problem therefore seems to be not so much on'* 
of raising the total supply of undergraduates but of raising the proportion 
of undergiaduates equipped to read, and actually reading, science and 
engineering. The proportion in the last three years of the 1950’s was 
rising slowly, and was roughly one-fifth (Table 6). This seems rather low. 
It is certainly much lower than the proportion of undergraduate scientists 
and technologists in the Russian and British universities. 

79. In Britain in 1959-60, 45 per cent of the undergraduates were 
reading pure or applied science (in approximately equal numbers) and 
over the past six years increasing enrolment has been two to one in the 
sciences as compared with the arts. The Russian comparison is perhaps 
even more telling. DeWitt’s study^ shows that the higher educational 
system of the U.S.S.R. produces more than twice as many graduates in 
science and technology on roughly two-thirds the enrolment base. Thus 
7 per cent of the relevant Russian age -group graduate compared with 
12 per cent in the United States, but 57 per cent of the Russian graduates 
in 1959 were scientists or ingineers against a U.S. figure (according to 
DeWitt) of 24 per cent. 

80. It is true of course that the United States has a well'developed 
quaternary or graduate educational system, which is more strongly 
oriented towards science and technology. Nevertheless it seems reasonable 
to us to draw the conclusion that the undergraduate and secondary school 



Table 6. DISTRIBUTION OF EARNED BACHELORS DEGREES 1957-60 

BY FIELD OF STUDY 

In percentage. 



BACHELORS AND 
PROFESSIONAL DEGREES 





1957-58 


1958-59 


1959-60 


Physical Sciences 


3.9 


4.0 


4.1 


Biological Sciences 


3.9 


3.9 


4.0 


Maths. &: Statistics . . . . 


1.9 


2.3 


2.9 


Engineering 


9.7 


9.9 


9.6 


Total of Above . 


19.4 


20.1 


20.6 


Agriculture &: Forestrs' 


1.8 


1.7 


1.6 


Architecture , , . . . . . 


0.4 


0.4 


0.5 


Health Professions 


6.5 


6.3 


6.2 


All others 


71.9 


71.5 


71.1 


Total 


100.0 


100.0 


100.0 


(N) 

1 


(365,748) 


(385,151) 


(.394,889) 



Source : NEA. A Tact Book on Higher Education, p. 92. 



1. Soviet Professional Manpower, Rev. Ed. 19G1. 
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've would say that the 

mathematical eduraf’ ’ -° vf-^^u *’^u quantity of science and 

be encouraa-ed as m liberal arts colleges should 

e encouraged as much as possible by public policy. 



Table 7. GRADUATE STUDENTS FALL 1960 BY FIELD OF STUDY 





TOTAL 


Forestry 


560 


• Agriculture 


3,852 


Architecture 


585 


Biological Sciences 


14,775 


Mathematics & Statistics 


11,770 


Physical Sciences 


25,707 


Engineering 


36,636 


Health Prof. 


5,842 


Social Science 


37,317 


Psychology 


10,677 


Geography 


1,041 


Business & Commerce 


25,, 342 


Home Econom. 


1,580 1 


Education ! 


94,99.3 


English & Journalism 


13,463 


Fine & Applied Arts 


9,255 


Foreign Lang. & Litera- 




ture . . 


6,310 


Law 


1,651 


Library Sc. 


1,.360 


Philosophy 


2,258 


Religion 


5.314 1 


Miscellaneous 


4,061 ! 


Total 


314,349 


Source : U.S. Olfice of Education. 



TOTAL 



full-time PART-TIME 



451 

2.489 

426 



TERMINAL YEAR 
PH. D. STUDENTS 



TOTAL FULL-TIME PART-TIME 



109 

1,363 

159 



9,564 

5,104 

15,045 

14,698 



5,211 

6,666 

10,662 

21,938 



4,312 



1,530 



20,374 

5,229 

616 

7,474 

797 



15,578 

6,476 

5,208 



16,943 

5,448 

425 

17,868 

783 



21 

416 

5 



1,394 

446 

2,466 

1,516 



227 



17 

242 

5 



969 

268 

1,800 

893 



4 

174 

0 



138 



1,624 

917 

64 

321 

38 



3,636 

323 



79,415 

6,487 

4,047 



2,67^ 
1 328 



1,895 

503 

390 



371 

38 



922 

380 

33 

154 

26 



425 

178 

666 

623 



89 



702 

537 

31 

167 

12 



713 

274 

228 



507 


853 


21 




1,476 


782 


189 




3,675 


1 ,639 


493 




1,231 


2,830 


47 




124,689 


184,660 


13,402 





223 

15 

7 

116 

338 

24 



1,182 

229 

162 



7,785 



148 

23 

14 

73 

155 

23 



5,617 



6. THE SUPPLY OF GRADUATE STUDENTS 



81. In ihc amumn of 1960, the total number of students enrolled for 
advanced degrees m the aggregate United .States (i.e. including Alaska 
and Hawau) was 314,000 in 605 colleges and universities. This rfpre ents 
an mcrcase of 9 000 students and 3.3 institutions compared Xh the 
previous year, and a rising trend is discernible thro-rbout the 1950’s on 
which were superimposed the temporary inflation- U ised by returned 
veterans from World War II and the Korean War O -re 314 000 st„den,r 

the’“tumro?i9 T ‘•-ributi^'b ■Icipte"Sn’ 

the autumn of 1960 is shown in Table 7. Berelson= estimates that about 



1. Offke of Education, Circ. 54009-60, September, 196L 

4. B. Berelson, Graduate Education in the United States, 1960. 
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half of all graduate students are doctoral candidates. The Office of 
Education estimated that 10,500 would complete doctorate.s in 1960-61. 

82. The attainment of a Ph.D. usually involves geographical (and often 
social) mobility. Only about a quarter of doctoral recipients take their 
degree in their own state, and well over half come from families where 
the father had not gone beyond high school in hts own education. The 
majority — about two thirds — come from the undergraduate divisions 
of universities, but emphasis is often given to the role of liberal arts 
colleges such as Oberlin, Dartmouth and Swarthmore because of the high 
proportion of the baccalaureates of these high-quality colleges who go on 
to take doctor’s degrees. The main feature of the institutional system 
however is that there is heavy concentration of recruitment from the 
900-odd undergraduate schools. Of these, 95 were responsible for producing 
74 per cent of all those who went on to get a Ph.D. between 1936 and 1956. 
The trend towards higher undergraduate enrolment in public universities 
rather than private liberal arts colleges may be expected to reduce the 
importance of the latter as feeder institutions to the graduate schools. 
Moreover the widespread criticism of liberal arts colleges that they are 
relatively weak in science is supported by the distribution of N.S.F. 
fellowship (Table 8), which reflects the fact that these awards are for 
science. It also indicates a strong orientation to scientific research on the 
part of those who judge the candidates. 



Table 8. UNDERGRADUATES, ORIGINS OF N.S.F. FELLOWS (1st YEAR). 1954-1959 



Top Universities 
Other Universities 
Colleges 



53% 

38% 

9% 



100% (4.163) 

Source : Berelson Graduate Education in the United States j p. 132. 



83. Both Berelson and Oilans’ report favourably on the quality of the 
American graduate student, whether by reference to the trend from pre- 
World War II or in terms of absolute capacity for doctoral-level study. 

84. This generalisation appears to hold in circumstances where, for 
the system as a whole, there are so far no more applicants than places. 
The answer to the problem of producing more doctorates is therefore one 
of increasing the flow from the undergraduate schools. Less than one 
in eight survive from undergraduate to graduate enrolment : and Wolfle 
showed- that, of all male college graduates with the intelligence of the 
average Ph.D. (i.e. AGCT score 130-I-), only about 5 per cent now get 
the doctorate. But, as Berelson points out, the proportionate ‘wastage’ of 
talent varies between disciplines. The number of doctorates in the physical 
and biological sciences is 12 to 14 per cent of the number of graduates in 



1. Harold Orlans, The Effects of Federal Programs on Higher Education The 
Brookings Institution, 1962. 

2. Wolfle, American Resources of Specialised Talent. Harper and Bros, New York. 
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j those fields four years earlier as against 4 to 5 per cent of those in the 

social sciences and humanities. 

■ 85. We have been left in little doubt from the literature and from our 

} questions at universities and colleges that the main problem of raising 

! the supply of graduate students is not one of the potential quality of 

I baccalaureates but the problem of financial support. In this connection, 

i it must be noted that graduate students are usually married and often have 

: children. The typical pattern of life among graduate students is that 

they seek a free education with an additional income capable of supporting 
themselves and their families. The situation is summarised in Table 9 
taken from Berelson. 



O 
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Table 9. GRADUATE STUDENT SUPPORT BY TYPE AND FIELD 



In percentages. 





OUTSIDE MY OWN 
REQUIRING NO 
’ROM ME e.g. A 
ELLOWSHIP 


REQUIRING WORK 
NTRIBUTES TO MY 
e.g. A RESEARCH 
TSHIP USED FOR 
SSERTATION 


REQUIRING WORK 
ID NOT CONTRI- 
[RECTLY TO THE 
e.g. A TEACHING 
SISTANTSHIP 


Y OF THESE 




H ^ 






% 




a. ^ o 


issil 
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Physical sciences 


51 


53 


75 


97 


Biological sciences 


45 


47 


62 


97 


Social sciences 


45 


28 


64 


87 


Humanities 


53 


7 


63 


83 


Engineering 


48 


52 


62 


95 


Education 


28 


13 


48 


72 


Total Arts R: Sciences 


48 


37 


67 


92 


Total Professional Fields 


35 


27 


51 


80 


Grand total 


44 


33 


61 


88 



Source : B. Berelson, Graduate Education in the United States, p. 149. 



86. Berelson’s estimate is that the number of fellowships, teaching 
assistantships and research assistantships, from all sources, is approximately 
the same as his estimate of the number of full-time doctoral students in 
residence (i.e. 60,000 to 70,000). Since World War II, federal fellowship 
programmes have developed on a considerable scale. According to Rivlin, 
about 6,000 pre-doctoral students held full-time federal fellowships in 
1960-61, all but about 2,000 of them in the sciences. The total includes 
2,500 National Defense fellows, 2,400 N.S.F. fellows and 1,000 N.I.H. 
fellows. Altogether, this means that about 10 to 15 per cent of the doctoral 
candidates have full-time federal fellowships and the proportion is much 
higher in the sciences. The remainder get some sort of support from 
research or teaching fellowships. 

87. There can be little doubt that the efforts of the federal government 
through N.D.E.A., N.S.F. and N.I.H. have materially improved the finan- 
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cial situation for graduate students in recent years, especially in the 
sciences and engineering, and that the Woodrow Wilson and other 
programmes (including university funds) have maintained something of 
a balance in the support to other fields. Nevertheless, we must raise the 
question, to which the fact that the average completion of the Ph.D. 
takes 5 or 6 years adds point, whether a more generous fellowship 
programme — e.g. of the scope suggested by President Truman’s Com- 
mission on Higher Education — would not raise the efficiency of graduate 
education and the numbers seeking entrance to it. There are, we know, 
strong arguments against this. The investment argument put by such 
economists as Milton Friedman is stronger the later the stage of education 
to which it is applied. And the loan type of support fits well into the temper 
of American opinion. Fellowship programmes, too, can be shown to have 
created problems for the universities, for example in finding teaching 
assistants. Perhaps fellowship programmes should be fitted into the scheme 
of support advocated by Berelsen, viz, fellowships in the first year, research 
and teaching assistantships in the second and third years, and a loan in the 
fourth year. Graduate fellowships are not the sole solution to the problem 
of raising numbers, and they cause difficulties for institutions to which 
we shall return. Nevertheless it seems reasonably clear that they have a 
vital role to play in the problem of increasing the efficiency of graduate 
education by reducing the time taken to complete the doctorate^ and by 
reducing the rate of attrition which is estimated to be of the same order 
as that for undergraduates, i.e. 40 per cent. 

88. Berelsen estimates that there are more than 10,000 so-called A.B.D.’s 
(“all but dissertation’’), the majority of whom should be encouraged to 
finish. In practice, this means giving them time off from employment to 
devote to the dissertation. The Office of Education reports, on the basis 
of a canvass of opinion among graduate school deans, that there are at 
least 4,000 persons now engaged in teaching who could complete the 
doctorate if supported for one full year of additional graduate work. 
A programme designed to enable these people to complete their qualifica- 
tions would mean something more than a formal and quantitative addition 
to the doctorally qualified group. 



The Share of Science in the Supply of Graduate Students 

89. We concluded that the major problem at the undergraduate level 
was to increase the share of science and technology in the total supply. 
In this section we have noted that the survival rates from college to 
graduate school are greater for the sciences than for other disciplines. 
Thus the proportions of graduates reading science shown in Table 10 are 
higher than the comparable undergraduate figures shown in Table 6. 
The problem therefore at the graduate level is more one of raising the 
total supply of students and this, as we shall see in the next section, is 
especially urgent in the case of doctorally qualified teachers for higher 
education. 



1. It was put to us at the California Institute of Technology that the fellowship 
type of support can reduce completion time for science doctorats by one or even two 
years. 

.S8 
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DISTRIBUTION OF EARNED HIGHER DEGREES 
BY FIELD OF STUDY 1957-60 



In percentages. 



FIELD OF STUDY 



Physical Sciences 
Biological Sciences 
Maths and Statistics 
Engineering j' 8.8 



Total of above 17.9 



Agriculture and Forestry 
Architecture 
Health Professions 
All others 



Total I 100.0 

(N) 



Snmce : NEA. A Fitd Book on Higher Education, pp, 93-4, 



MASTERS 


DOCTORATES 


1957-8 


1958-9 


1959*60 


1957-8 


1958-9 


! 1959-60 


4.6 


4.6 


4.5 


18.5 


19.4 


18.7 


2.6 


2.9 


2.9 


12.6 


11.2 


12.3 


1.9 


2.2 


2.4 


2.8 


3.0 


3.1 


8.8 


9.7 


9.6 


7.2 


7.6 


8.0 


17.9 


19.4 


19.4 


41.1 


41.2 


42.1 


i.6 


1.7 


1.6 


3.0 


4.1 


4.5 


0.4 


0.4 


0.4 


0.1 


0.1 


0.2 


2.6 


2.6 


2.5 


1.6 


1.6 


1.1 


77.5 


75.9 


76.1 


54.2 


53.0 


52.1 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


(65,614) 


(69,497) 


(74,497) 


(8,942) 


(9,360) 


(9,829) 



hardly be doubted that the supply of doctorates is not 
limited by the potentialities of the population. Less than half of one 
per cent of the relevant age group, and fewer than one in twenty of those 
m the top one per cent of measured intelligence now achieve the Ph.D. 



7. THE SUPPLY OF TEACHERS IN HIGHER EDUCATION 

The period since World War II in the United States has witnessed 
many alarms and forebodings concerning education. One persistent theme 
in all this has been the imminent prospect of an inadequate supply of 
teachers to meet the rising demand from enlarged enrolments. Both the 
projected spurt in demand tor scientific manpower and the anticipated 
upsurge of enrolments have now centered the discussion on the supply 
of teachers in higher education. It has been put to us that this is the 
bottleneck in the task of raising the output of scientists and engineers. 

92. A period of cultural change w ll tend to generate a shortage of 
teachers capable of transmitting the new knowledge. A society that commits 
vast resources to the pursuit of new knowledge in science and technology 
will produce universal demands for teachers of science, mathematics and 
engineering, as well as competing demands for the services of similarly 
qualified people in research establishments, industry and government. 
The anticipated expansion of American colleges and universities, the space 
programme, the rising generosity of government and the foundations 
towards academic research, the demand for help from the under-developed 
world all these forces will combine in the next few years to put an 
unprecedented strain on the supply of teachers of science especially but 
^so of teachers generally and at all stages of the educational process. 
1 he problem is exacerbated by the rate of change in the structure of 
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scientific knowledge and which leads to a formidable problem of 
obsolescence of people and to widespread complaints by teachers at one 
stage of education about the inadequacies or inappropriateness of the 
education offered to students at the preceding stage. If education as a 
whole is to remain an integrated process, the advance of knowledge must 
imply a considerable and continuing investment in the periodic re-training 
of teachers. 

93. Moreover the difficulties of the schools and colleges are increased 
by a tendency for academic salaries in all industrial countries to lag 
behind those of comparable jobs in industry. The word comparable may 
be stressed, for the modern connection of science to society is such that 
the functions of education (teaching and research) are by no means 
confined to formally constituted academic establishments. 

94. The problem may be divided into two — quality and quantity — 
on both of which there is disagreement concerning the situation that is 
likely to develop in the United States by 1970. We shall tackle the quantity 
problem here, and the question of quality in the next section. The main 
published sources are documents by the Office of Education^ the National 
Education Association^ and Berelson’s Graduate Education in the United 
States. The first two authorities arrive at pessimistic conclusions, the last 
is cheerful. The N.E.A. concludes that “with a continuance of the present 
level of support the employing officer has no alternative but to choose 
between an insufficient number and an inferior quality of teachers”. 
Berelson concludes “that the sense of crisis that makes discussions of 
graduate education sound shrill these days is unwarranted and mis- 
leading... The numbers game is by no means lost”. 

95. We shall hope for resolution of these contrary opinions at the 
confrontation meeting, as well as for further clarification of the methodolo- 
gical problems involved in making the projections needed for this kind of 
long-term supply and demand analysis. In the meantime, however, from 
both our conversations in universities and colleges, and the critical 
appraisal of Berelson’s analysis which follows, we have no hesitation in 
endorsing the pessimistic school of thought. 

96. The estimated needs of college and university teachers in 1970 
depend upon four estimates or projections. First, how many potential 
college-attenders will there be ; second, how many of these will go to 
college ; third, how many of these will get doctorates and, fourth, how 
many of these will go into teaching in institutions of higher education. 

97. The first projection presents no difficulties. The college age 
population will rise from 9,600,000 in 1960 to 14,600,000 in 1970. 

98. The second estimate depends upon the assumed trend of college- 
going intentions. Published figures of the enrolled proportion also vary 
because of differing definitions of college, of the relevant age -group, and 
of what to do about part-time students. The projections accordingly vary 
from 4.5 to as much as eight million. Berelson, the Office of Education 

1. Office of Education, Ten year Objectives in Education : Higher Education Staffing 
and Physical Facilities 1960-61 through 1969-70, January 17th 1961. 

2. N.E.A. : Teacher Supply and Demand in Universities, Colleges and Junior Col- 
leges, 1959-60 and 1960-6L 
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and the N.E.A. all settle for an intermediary figure of six million or 
just over. 

99. The Office of Education statistics offer an estimate of the third 
projection. They indicate that during the past 5 years the graduate schools 
have produced some 44,437 doctorates — an average of 8,880 per year — 
and project a rise in annual output to 18,100 by 1970. This projection is 
cumulated in Figure 2 along with the cumulated supply which would 
develop if the 1959-60 rate continued unchanged. (It is noticeable that the 
later the date of the estimate the higher it is. Wolfle projected a 
cumulative total for 1970 of 135,000 from 1954. The Office of Education 
estimated 133,000 from 1959 to 1969). It is not possible to be sure of the 
accuracy of this third projection. Much will depend on the capacity of 
graduate schools to expand output with existing facilities and faculty and 
whether a programme for mopping up the ABD’s^ is developed, and so on. 

100. Fourth, the Office of Education estimate that 60 per cent of 
doctorates enter or continue in employment in higher education. This 
gives a cumulated supply of 80,000 between 1959 and 1969. 

101. Now, let us turn to the demand side. The demand depends 
upon (1) enrolment ; (2) staff-student ratio, and (3) the proportion of 
faculty required, or desired, with doctorates. 

102. Accepting the enrolment figure of six million, assuming a 
deterioration of 20 per cent in the ratio of staff to students and assuming 
an annual replacement rate for deaths, retirements, etc., of 6 per cent for 
teaching and administrative staff and 7.5 per cent for research staff, the 
Office of Education projects a cumulative need for 336,000 new profes- 
sional staff in institutions of higher education between 1960-61 and 1969-70. 
Assuming further that, to maintain an appropriate quality, 30 per cent 
of these new recruits should be Ph.Ds. the required output of doctorates 
in the decade is 101,000. It follows that the shortfall in supply of doctorally 
qualified staff to higher education will amount to over 20,000 by 1970. 
Figure 2 represents all this translated back into total supply and demand 
for doctorates, i.e. allowing for the assumption that only 60 per cent of 
all Ph.Ds. are employed in higher education. 

103. Berelson arrives at much more optimistic conclusions in the 
following way. He starts with an estimated student/ teacher ratio of 15 / 1. 
This agrees with the Office of Education’s estimate of a “full-time 
equivalent of 232,000 faculty and administrative staff’ for 3.5 million 
students. Berelson then assumes a 4 per cent annual replacement ratio, 
allows for deterioration of the student staff ratio to 16 : 1 and computes 
a cumulative need of fewer than 200,000. He actually suggests a figure of 
180,000. This calculation appears to be wrong. If we begin with 232,000 
and end with 375,000 (one sixteenth of six million) then, allowing for 
wastage of 4 per cent per annum, the total replacement over the ten years 
must be the difference between these two figures, 143,000, plus the 
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wastage of 121,400 ( ^ — x 10 x 303,500), that is 264,400 and not, as 
Berelson asserts, 180,000. 



1. A.B.D. = all but disertation. 
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Figure 2. CUMULATIVE NEED FOR OUTPUT OF DOCTORS’ DEGREES 
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Source: U.S. Office of Fcliitation ‘■Ten-Year Objet trees in Education, Higher Educa- 
tion. Staffing anu Physical Facilities, 1960-61 through 1969-70”. 



104. Thus the likelihood is that either quality or quantity of teaching 
in higher education is severely threatened. If a seriously unsatisfactory 
situation is to be avoided drastic measures are required. The Office of 
Education estimated, for example, that the annual expenditure on 
graduate fellowships which amounted to $ 35 million in 1960 would have 
to be at least doubled. The Office also believes that a doubling of average 
faculty salaries will be necessary if the required number and quality of 
staff is to be attracted, and it appears that the total expenditure on 
professional staff salaries will have to be multiplied by more than three 
times from the 1957-58 figure to the figure of approximately $ 6 billion 
if the total projected for reaching and research staff of 402,000 is to be 
attracted to the universities and colleges. 

105. Two other points on the problem of numbers must be made. 
First, it should be noted that, if annual flows are considered rather than 
cumulated supply, the projections indicate that by 1968 the flow of Ph.Ds. 
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will be 17,400 which, assuming 60 per cent go into teaching m higher 
education, will ensure that the following year’s recruits are composed o 
36 per cent Ph.Ds. In other words, the problem is one of the shorter rather 
than the longer run — a problem of expanding the gra u^^e sc oo s 
quickly to meet the needs for qualified staff as they arise. Some sort of 
crash programme is indicated. 

106 Secondly, it should be noted that the foregoing analysis is global 

Ind therefore as^sumes that the disciplinary “mix” ^ ^ 

to the demand in 1970. But, as the authors of the Office of Educati n 
Report point out; “there is ample evidence that current patterns of 
ToaorJ production do not coincide with the Nation’s needs for persons 

with doctor’s degrees”. 

107. The N.E.A. study puts great emphasis on this aspect 
problem It is pointed out, for example, that m mathematics while 24-2 pei 
cent of the new recruits held doctorates in 195.3-54, the proportion fell o 
19 7 per cent by 1959-60 — the fall demonstrating a failure of the supply 
of mathematical doctorates to keep pace with rising demand. The deman 
for and attraction of posts outside the educational system is rising an 
af ectrpartkub the task of recruiting teachers in the sciences. Among 
Semistry doctorates of 1958-59 and 1959-60 only 14.6 per cent became 

college tiachers in the year following their 7 ^“^^ 7°8 

nhvsics is 18.7 per cent. (To these percentages must be added 4.7 an^d 7 8 
[^spectively to^take account of those who were college teachers before 
obtaining the doctorate.) In general, the capacity of the higher educational 
system to hold those whom it trains to the doctorate level varies from over 
90 pTr cent in English to less than 20 per cent m chemistry with the 
humanities tending towards the top and the sciences towards the bottom. 

lOR Thus despite the enormous shift in the centre of gravity of 
Suate students which took place in the period before 1930, (the propor- 
don of graduate students in th^e physical and biological sciences rose from 
28 7 per cent in 1897 to 49.1 percent in 1957) the subsequent rise in to 
demand for scientists and technologists has been greater and m th 
resulting price competition, many universities and colleges have h 
rhnnsp between insufficient numbers and inferior qua ity. 



8. THE QUALITY OF TEACHING 

109 Our iudgment on the numbers problem is also m part a judgment 
on the question^of quality. We have formed the impression that general 
^tandardT of teaching in high schools, post-secondary institutions and 
underm-aduatc colleges are in decline, but that standards at the top of the 
nstitutional hierarchy are rising. The outlook for the immediate future 

seems to indicate a strengthening of these sch!Tol 

countervailing force from the movement towards quality in high-school 

science teaching. 

110 In general, qualitv is worsening through shortage of qualified 
eachers and growing enrolments. In the developing competition for 
faculw, difficuUies will be felt most bv the weaker institutions. Our 
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questioning of academic persons across the country left us with the impres- 
sion that the nationally known graduate schools, with close access to the 
source of supply in their own students, look forward with the least dismay, 
while the smaller schools, and more definitely the liberal arts colleges, 
seem likely to be the hardest hit, especially in the competition for scientists. 

111. The N.E.A. study^ shows that, out of 1,085 colleges and universities, 
519 had unfilled vacancies in 1959-60 or 1960-61 and 826 foresaw a 
worsening situation in the future. The shortage fields most frequently 
mentioned were the physical sciences (200 institutions), mathematics 
(142 institutions) and engineering (81 institutions). Of the 530 junior 
colleges, 432 reported shortages in one or more fields and here again 
mathematics and the physical sciences were the subjects of greatest 
difficulty in the search for qualified people. 

112. In consequence, a picture emerges of a lengthening hierarchy of 
quality of faculty which parallels the hierarchy of student quality and 
institutional prestige. If the quality of faculty is measured by the propor- 
tion possessing doctoral degrees the hierarchy is represented by the total 
distribution for 1953-54 shown in column 1 of Table 11, and the lengthen- 
ing' of the hierarchy by the distribution in 1959-60 and 1960-61 of new 
teachers with doctorates in columns 2 and 3. The recent history of the 
private liberal arts colleges is especially noteworthy as indicating a fall in 
the relative quality of a type of institution which has traditionally con- 
tributed greatly to the best of American graduates and which continues 
CO attract relatively high quality students. 

113. We do not, of course, wish to suggest that the poportion of faculty 
with Ph.Ds. is a pure measure of the quality of a university or college as 
a teaching institution^. We should also draw attention to the evidence 
produced in Orlans’ study for the Brookings Institution that about six out 
of every ten of those who had taught in his sample of 36 institutions of 
high or good repute since 1956 or 1957 had observed either a “slight ’ or 
“marked” improvement in faculty quality. This evidence, however, is not 
inconsistent with our general impression that the overall decline of 
faculty quality, both present and threatened, is accompanied by an 
increasing concentration of talent among the leading institutions. 

114. Nevertheless the problem is not confined to the less illustrious, 
institutions. The basic fact is that research in general, and federal support 
for research in particular, is at best an equivocal friend to teaching and 
often an outright enemy. This underlying feature of the rise of science and 
technology is a recurring theme of this report and in our view perhaps, 
the most important strategic issue in the relation between the federal 
government and higher education. 

115. The conflict between research and teaching manifests itself in 
diverse ways. First, as will be seen below (Section 9), research funds tend to 

1. National Education Association, Teacher Supply and Demand in Universities, 
Colleges and Junior Colleges 1959-60 and 1960-61. Research Report 1961-R12. Washington,. 
1961. 

2. For example in fast developing branches of the sciences there is the problem of 
‘obsolescence’ of the older teacher irrespective of his formal qualifications. 
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go to university graduate schools rather than undergraduate liberal arts 
colleges, where teaching is relatively highly valued and emphasized. 
Second, because this is so, ambitious and energetic scholars tend to seek 
careers at graduate rather than undergraduate institutions in order to 
find teaching loads, more money, more prestige and better opportunities 
for academic recognition and promotion. Third, it follows that a process 
of attenuation takes place between the research frontier and the under- 
graduate classroom, with the most talented people tending to be on the 
frontier and their more pedestrian colleagues in the undergraduate class- 
room. 

116. In short, the rewards attaching to research in modern America are 
paid for partly at the expense ot undergraduate teaching. Federal funds 
accentuate this tendency. Direct Federal support of the teacher as teacher, 
could contribute to the redress of a desirable balance ? 

117. Another aspect of the same general phenomenon is the removal 
through research of a considerable volume of teaching talent. This affects 
graduate as well as undergraduate teaching. A notable manifestation of 
this is the absentee professor. The rise of the international research 
community has made the conspicuous absence of illustrious people a 
characteristic feature of many campuses. It is, in part, an inevitable 
consequence of the research age and the involvement of academics in 
government. In part it is a consequence of the increased scale of research 
which makes senior men neither researchers nor teachers but adniinistra- 
tors. In part too it is a feature of the price offered by inspiring institutions 
in exchange for the possession of famous names on their faculty lists. But 
whatever the reason, the effect on graduate teaching is a bad one : courses 
are disrupted and students seek teachers who are not there. 

118. At a lower level the removal phenomenon appears in the shape 
of the research associate. As Orlans concludes : “Federal research programs 



Table 11. 



TEACHERS POSSESSING DOCTORAL DEGREES IN DIFFERENT TYPES 
OF INSTITUTIONS 



In percentages. 



TYPE OF INSTITUTION 



Private Universities 

State Universities 

Municipal Universities 

Land Grant Colleges 

Private Colleges (1000 + students) . , , 
)) » (500-999 students) 

State Colleges 

Private Colleges (under 500 students) 
Teachers’ Colleges 

All Institutions 



TOTAL FULL- 
TIME STAFF 
WITH 

DOCTORATES 

1953-1954 


NEW STAFF 
WITH DOCTORATES 


1959-60 


1960-61 


51.9 


36.2 


35.9 


47.0 


29.3 


29.7 


44.3 


30.5 


29.9 


42.5 


30.1 


29.8 


38.0 


21.3 


21.4 


35.9 


20.4 


17.6 


32.5 


20.9 


22.6 


31.3 


18.7 


17.0 


29.9 


15.9 


15.9 


40.5 


25.9 


25.8 
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have brought to many university campuses a large number of post-doctoral 
research scientists relatively divorced from normal departmental educa- 
tional functions. Their involvement in teaching has been limited by the 
requirements and administrative restraints of the programs, faculty op- 
position, and their unsatisfactory academic status (not to mention their 
frequent lack of interest in teaching). Explicit encouragement by the 
government, more favourable employment policies, and more imaginative 
educational methods can return to the educational community some of 
the talent which research programs have removed from it”. 

119. At an even lower level removal is encouraged by the distribution 
of support to graduate students (who form an indispensable component 
of the teaching force on many campuses). The general effect of research 
fellowships in the sciences is to channel the most talented people away 
from teaching and to leave the teaching assistantships to the lesser lights. 
This undesirable consequence of governmental and charitable support 
for research could and should be modified by requiring some teaching 
service from research fellows. 

120. All this represents the shadow cast over teaching by research. But 
a shaft of light also emanates from research into the teaching process 
itself. In the past five years there has been a strong movement towards 
raising the quality of teaching in mathematics, physics and chemistry, and 
in^ English and other languages in high .schools, which was frequently 
reflected in the opinions about student quality of the university teachers 
to whom we spoke. An enthusiastic appraisal of the success of the move- 
ment has recently been written by the President of the California Institute 
of Technology^ “There is a movement growing rapidly in the better 
high .schools of the country, (at least 1,000 of them) to give more attention 
to college preparatory work for their academically gifted students. It goes 
Without saying that the thousands of teachers who have prepared them- 
selves to give advanced placement courses find themselves also in a much 
better position to gi\e belter instruction in the regular high-school 
courses”. 

121. The movement began in the 1950’s at the same time as the increas- 
ing recognition that college preparation was suffering from both the 
waning supply and declining quality of science teachers in high schools. 
An early stimulus to the m.ovement came from the Advanced Placement 
Program of the College Entrance Examination Board. In 1953, only 18 
high schools offered such courses : by 1961 the number was 1,126. Mean- 
while, the quality of both teachers and their methods has been raised to 
a considerable degree. In 1956, the National Science Eoundation gave 
financial support to the Physical Science .Study Committee, organized by 
Professoi' Zacharias and others at M.I.E., in order to improve the content 
of high school physics courses. The Committee prepared a new one-year 
syllabus with new textbooks. They developed a new and standardised 
apparatus for laboratory experiments and produced a series of high-quality 
documentary films. A similar chemistry study course has been developed 
under the leadership of Profc.ssor J. Arthur Campbell of Harvey Mudd 
College in California. 



1. Lee A. DuBridge, “Why the New Freshmen Keep us Hopping”, Think, April 1962 
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122. These new methods are being introduced into the high schools 
through the re-training of science teachers in training courses financed 
by the National Science Foundation throughout the country. So far about 
half of the 180,000 science and mathematics teachers in the United States 
have participated in courses in at least one summer institute, academic-year 
institute, or in-service institute supported by funds from the National 
Science Foundation. But very much remains to be done to strengthen the 
subject matter competence of secondary school science and mathematics 
teachers in the United States. To us, the significance of this movement 
lies in its indication of a neglected direction of federal policy. 



9. THE QUALITY-HIERARCHY AND FEDERAL FUNDS 

123. We have referred at several points to the fact of concentration 
of quality and prestige among a few great national universities. We have 
also put forward the opinion that the present and future course of expan- 
sion will lengthen the hierarchy of institutional prestige but will not 
destroy it. In this section we shall look at the impact of expansion on the 
nature of the institutional hierarchy and, secondly, examine the influence 
of the pattern of distribution of federal support. 

124. A mesure of concentration is provided by Table 12 which shows 
the institutional source of Ph. D. output for the academic year 1957-58. 
Doctorates were granted in 1957-58 by 175 institutions, but 6 institutions 
gave a quarter of them and two institutions (Columbia and Harvard) gave 
a tenth of them. This indicates a heavy concentration of advanced work 
and a small institutional basis for the production of the nation’s top-level 
manpower. Hence the recurrent theme in public and official discussion 
that the institutional base should be broadened, and the expression of 
this feeling in the congressional instruction to the newly-founded National 
Science Foundation in 1950 “to strengthen basic research and education 
in the sciences... throughout the United States... and to avoid undue 
concentration of such research and education”, or in the often-repeated 
plea for X more universities of the quality of Harvard, Chicago and 
MET. 

125. But two points must be noted immediately. The first, which is 
clear from Table 12, is that, within the tendency towards Ph. D. concen- 
tration, the physical and biological sciences are the least contained of all 
the disciplines. Second, the historical record shows that the trend in this 
century' has been toward dispersal. As far as master’s degree work is 
concerned the dispersal is almost complete : it leaves out only the junior 
colleges and a (possibly declining) breed of liberal arts colleges. In the 
production of Ph. D.’s the early monopoly of the great national private 
universities of Harvard, Columbia, Chicago, Yale and Johns Hopkins has 
been modified to a rough equivalent of about twenty institutions, nearly 
half of vvhich are publicly controlled, and immediately below these are 
another fifteen or twenty state and regional institutions, mostly public, 
which are growing faster than the older establishments. 

126. Another aspect of the trend towards decentralization is the 
relative decline of private as against public institutions. In 1900 the 
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former produced 93 per cent of the Ph.D.’s ; in 1958 the figure had fallen 
to 72 per cent. Thus to take a few examples, Berelson^ has used Office 
of Education figures to calculate the relative growth in production of 
doctorates of the top 35 producers between 1947-48 and 1957-58. The three 



Table 12. CONCENTRATION OF PH.D. PRODUCTION 1957-58 
BY INSTITUTIONS AND FIELD OF STUDY 



FIELD OF STUDY (•) 


NUMBER 

OF INSTITUTIONS 
CONFERRING PH.D.*s 




10 % 


2 5 % 


100 % 


Ag:riculture . 


1 


3 


27 


Biological 


1 


4 


99 


Business 8c Ccmmerce 


1 


2 


23 


Education 


1 


3 


94 


Engineering 


1 


3 


60 


English 8c Journalism . . 


2 


5 


61 


Fine & Applied Arts . 


1 


o 

o 


34 


Foreign Language & Literature 


2 


4 


43 


Health Professions 


1 1 


3 


31 


Maths 8c Statistics 


2 


4 


60 


Philosophy 


1 


3 


34 


Physical Sciences 


2 


() 


100 


Psychology 


2 


6 


73 


Religion 


1 


3 


39 


Social Sciences 


2 


4 


82 


i 

All Degrees . 


2 


6 


175 



1. List includes only fields with more than 100 Ph.Ds. awarded in 1957-58. 

Source : Office of Education, Earned Degrees conferred by Higher Educational Institutions, 1937’38. 



fastest growing were all public institutions ; Indiana (510 per cent), 
Michigan State (505 per cent), Washington (Seattle) (500 per cent). The 
three slowest ^rowin g were all private; Harvard (112 per cent), North- 
western (69 per cent), and Cal. Tech. (61 per cent). Berelson estimates that 
by 1970 the private universities will be awaiding not many more than two 
out of every five doctorates in the country. 

127. On the other hand it must be re-asserted that the pyramid of 
academic fame is one of impressive stability. We referred, in Section 3, 
to the 1925 and 1957 studies of opinion among departmental chairman. 
The pyramid rises on an ever broader popular base, but the leading 
institutions retain their relative place with but few exceptions. Moreover 
the shape of the pyramid is stable, for it is still true, as it was before the 
first World War, that a quarter of the doctoral institutions give three- 
quarters of the Ph. D.’s. 

128. Doctoral output and the opinions of departmental chairmen are 
not the ordy criteria of institutional quality. The hierarchy is also identifi- 
able in terms of faculty and student quality. In Orlans’ study three kinds 
of institutions are identified. Group I comprises the 25 institutions which 



1. Op. cit. 
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received $4 million or more in federal funds for the academic year 1957-58. 
Group II is made up of the 54 institutions which received .‘iiO.5 to $1.9 
million in that year. Group III are good liberal arts colleges. Orlans 
studied 12 institutions from each of these categories. He summarises his 
results concerning the distribution of faculty and student quality among 
them as follows : 

“At the undergraduate level, the rank order of mean student 
quality at our institutions was found to be ; 

1. Group III colleges 

2. Group I, private universities 

3. Group II, private universities 

4. Group I, public universities 

5. Group II, public universities. 

“At the graduate level, the same sequence prevailed (minus, of 
course. Group III colleges) ; but the gap between students at different 
groups of institutions was noticeably reduced. 

“Faculty in Group I are clearly superior to those in Group II. 
We are not inclined to extend this ranking to faculty at Group III, 
because of the thinness of the data embracing both university and 
college faculty, the different functions of the two faculties, and the 
uncertainty as to precisely which university population is represented 
— the college of liberal arts and sciences ? The professional schools 
as well ? What about affiliated research institutes ? Nor have we 
attempted to rank the faculty in public and private institutions 
within Groups I and II, because of the statistical hazards of doing 
so with the data in hand ; however, for whatever value a guess may 
have in such a treacherous business, the sequence of overall faculty 
quality, with notable exceptions at individual institutions, might 
well be : 

1. Group I, private universities 

2. Group I, public universities 

3. Group II, public universities 

4. Group II, private universities. 

“It should also be observed that the quality of faculty and students 
at Group III varies quite sharply between those at a select group 
of six schools nationally recognized for their high educational (and 
in two instances, at any rate, social) standards, and another six which, 
while good, serious institutions above the average for independent 
liberal arts colleges, do not reach this level of achievement. Faculty 
and students at the six best schools (and there are not more than a 
dozen or two in the nation to match them) are responsible for most 
of the honors and distinctions recorded in preceding tables”. 

129. From all this we draw four inferences for the next decade. First, 
while the flow of undergraduates into graduate schools is increasingly 
from the undergraduate divisions of universities rather than from private 
liberal arts colleges, the average quality of the latter gives them a place 
in the scheme of doctoral production which can rightfully claim attention 
in any consideration of the distribution of federal funds. Second, America 
must rely on the long-eslablished high-quality institutions whether private 
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134. This question has four aspects : 

1. The scope of the financial role of the federal government. If, as 
we think, the question of research support should, in principal 
be separated from the question of aid to teaching in higher educa- 
tion, then those programmes which are designed to spread the net 
for talent and to help the poorer states would be seen more clearly 
as contributing towards the building of a strong popular and 
national system of national education ; 

2. The support of the major research centres ; 

3. The division of research funds between doctoral institutions and 
the rest ; 

4. The division within doctoral institutions between the older elite 
universities and the new-comers to doctoral production. 

These last three points are dealt with by Orlans. 

135. Orlans is satisfied that the concentratin' sf money in the research 
centres was justified by contemporaneous circumstances and should con- 
tinue. This seems to us to be in the national interest, though his reserva- 
tions concerning the necessity for management of a research centre by 
a single institution also deserve consideration. 



Table 13. CONCENTRATION OF FEDERAL FUNDS AT EDUCATIONAL 

INSTITUTIONS 1948, 1954 & 1958 



ACADEMIC YEAR 





1947-48 


1953-54 


1957-58 




MIL- 


F£R. 


MIL- 


PER- 


MIL- 


PER- 




LIONS 


CENT 


UONS 


CENT 


LIONS 


CENT 


Total Federal Income^ 


528.0 


100.0 


419.5 


100.0 


712.4 


100.0 


Vetcran’sTuition and Fees 


365.1 


69.1 


44.4 


10.6 


5.1 


0.7 


Land Gram Institutions 


43.2 


8.2 


50.6 


12.0 


83.9 


11.8 


Research and Development^ 


95.3 


18.0 


282.4 


67.3 


5.34.4 


75.0 


Other 


24.5 


4.6 


42.2 


10.) 


89.0 


12.5 


Top 10 Institutions I 


118.5 


22.4 


203.5 


48.5 


368.9 


51.8 


Next 10 Institutions 1 


49.2 


9.3 


40.4 


9.6 


68.8 


9.7 


All other Institutions 1 


360.2 


68.3 


175.6 


41.9 


274.7 


38.5 


No. of colleges and universities reporting 


1,741 


1,871 


1,940 



1. Income for educational and general purposes received from the federal government as 
reported to the U.S. Office of Education. 

2. Income for research at land-grant agricultural experimental stations reported in line above. 

OrU'is. The T.jject of Federal Programs on Higher Education. Brookings Institution 
19o2, Table 28, p. 165. 



136. On the other hand, Orlans points to a definite weakness in the 
concentration of research funds at doctoral institutions compared with 
liberal arts colleges. We have seen that, while occupying a unique place 
in American higher education in terms of their history, their devotion to 
teaching and the quality of their undergraduates, the future of the liberal 
arts colleges is less bright. They face a stiffly competitive market for 
private gifts; they cannot afford to allow too much of a disparity to 
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cle\'clop between their fees and those of public institutions ; they are 
already relatively weak in science ; they will be especially hard hit by 
competition in the coming decade for highly qualified staff, especially 
scientists who can go to the universities and to research laboratories having 
lower teaching loads, greater research opportunities and therefore higher 
career prospects. .Some redistribution of federal research money in favour 
of the better liberal arts colleges has accordingly much to recommend it. 
It would purchase both science and prospective scientists more cheaply at 
the margin. 7'he N.S.F. matching grants for scientific equipment to be 
used in undergraduate teaching and their grants for the purpose of 
allowing undergraduate science majors to participate in research were 
mentioned to us with enthusiasm. However, it seems that the scientific 
programme of some liberal arts colleges could be quickly enriched bv 
a vigorous programme of small research grants to members of their science 
faculties. 

137. Finally, there is the problem of the elite graduate schools. Here 
Orlans is not able to offer a simple answer and it is highly doubtful 
whether there is one. Clearly, from the point of view of any particular 
programme, the monc\ should be placed where it is most likely to produce 
the desired result. This means, by and large, that the money will follow 
quality and, since the latter is concentrated in a few institutions, so must 
be the former. But it is more complex than that. Standards can fall in the 
most prestigeful of institutions and rise in unexpected quarters. And 
obviously the greater the fund, the greater the spread and the less that 
can be expected from the marginal dollar. 

138. One of the basic issues is the inherent conflict between more 
science and more scientists. Grants designed to foster the one do not 
necessarily foster the other. Thus there is evidence that the enormous 
research grants enjoyed by the foremost institutions reduce the qualify of 
their undergraduate — and probably too their graduate — teaching by 
taking away the time of high-quality faculty and by reducing the prestige 
of the teaching function itself. On the other hand, there is also a 
widespread impression that the second-line institutions tend to expand 
their graduate output to some extent at the cost of producing mindless 
and ritualistic research — what Sir Eric Ashby has called “crawling along 
the frontiers of knowledge with a hand lens”. In this connection there are 
two points we would make. First, the establishment of a larger number 
of academic centres of science of the first rank must depend upon more 
rather than redistributed funds, and more rather than re-distributed talent. 
More money can, given the will, be found. More talent must depend upon 
the intrinsically slower process of reducing educational wastage among 
the potentially highly talented, and educating that talent in existing 
high-quality institutions. Secondly, we again emphasise that teaching and 
research arc not identical functions. The traditional training of doctoral 
candidates is based on the assumption that teaching is a by-product of 
research or, in career terms, that teaching is the price of research and that 
the young man will do well to avoid payment if he can. It may well be 
that the present balance of rewards between teaching and research is 
detrimental to the higher educational system as a whole. Low teaching 
salaries and the emphasis on the doctoral thesis both symbolise a question- 
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able distribution of rewards between c jmpeting functions in universities 
and colleges. And the federal effort, heavily weighted towards research 
support as it is, contributes to the inbalance. 

139. Another basic issue is the conflict between public and private 
institutions. It is a matter of history that the older elite centres of research 
were private, and Orlans expresses a characteristically American sentiment 
in calling for support to those public institutions which have shown 
themselves to be in the second fifteen. Could San Diego become a publicly 
controlled Harvard ? Certainly the California master plan offers, and 
Berkeley already demonstrates, the possibility of establishing the highest 
quality on a massive popular base. There can surely be no case against 
federal encouragement to state institutions capable of matching the quality 
of \ale or Princeton, but again, we would emphasise, not at the expense 
of the private institutions. Orlans stresses the many advantages of private 
universities in a free enterprise society (their prestige, wealthy patrons and 
entrenched positions in relation to federal research funds and, on the 
other hand, the difficulties looming up for the state universities in the 
shape of increasing enrolments and reluctant state treasurers). But there 
is need for caution here. Private institutions can also falter. For example, 
according to the studies referred to in Section 3, the only university to 
lose its place in the top 14 graduate schools between 1925 and 1957 was 
a private institution -- Johns Hopkins was replaced by a public institu- 
tion — U.C.L.A. Of the 14 leaders in 1925, three fell substantially and 
three rose ; two of the former were private and all of the latter were public. 
The tide is by no means all one way as a comparison of the post-war 
fortunes of private Chicago and public Berkeley could easily be made 
to demonstrate. 

140. While not dissenting from Orlans’ plan on behalf of the state 
university, and while fully endorsing his principle of support to the kind 
of institution which “stan like a monadnock on the plains, representing 
the best that higher cdu>.ation has to offer to the population of a vast 
region”, we would urge rather more emphasis on the latter than on the 
former and even more emphasis on the overriding national character of 
graduate schools and their problems. Private or public institutions seem 
to us to converge rather than to differentiate. The broad aim of policy 
must be to encourage a wide geographical spread of the highest possible 
quality. 



10. EDUCATIONAL HELP TO UNDERDEVELOPED COUNTRIES 

141. Perhaps the most serious implications of the development of 
science and technology in U.S.A. are those which turn on the successful 
diffusion of scientific culture to the underdeveloped areas of the world. 
This is a problem of enormous proportions involving not only the grooving 
participation of thousands of Americans in international programmes of 
educational exchange, but ultimately the whole complex of American 
foreign relations — political, economic, cultural and military. 

142. Men, resources and ideas flow continuously across the borders of 
the United States. Governmental and private agencies take part, on a 
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considerable scale, in projects aimed at stimulating technological advance 
and economic growth in Asia, Africa and Latin America. The O.E.C.D. 
Washington Conference, in October 1961, clearly demonstrated, and 
repeatedly confirmed in the discussion, that a systematic evaluation of 
these and similar efforts by other O.E.C.D. countries would constitute a 
large-scale and worth-while exercise. Studies like that of the Ashby Com- 
mission in Nigeria are necessary to a national educational aid programme 
but are too seldom available. Surveys of the manpower needs and educa- 
tional resources of the under-developed countries have an obvious claim 
on ilie seven million dollar research fund held by A.I.D. These questions 
however lie outside the scope of the present review. We must confine our 
attention to the education and training of foreign students within the 
borders ()f the U.S.A. 

H?). In 1961-62, there were over 60,000 foreign students in the United 
States. In 19.58-59 foreign students constituted 1.7 per cent of all students 
in American higher education, making up 1.3 per cent of the under- 
graduates, 5.3 per cent of the graduates and 2.3 per cent of those reading 
for professional degrees. Since the end of the second world war the number 
of foreign siiulents has been increasing rapidly, as may be seen from 
lable 14. Lhe numbers tripled between 1947 and 1960. 

144. Most of the students come from the under-developed world, 
especially the Far East which contributes over a third ; but over a quarter 
come from Canada and Europe, and less than 5 per cent from Africa, 
thotigh its latter proportion is rising rapidly. Table *15 shows the distribu- 
tion of foreign students by country of origin. 

145. Education and training of foreigners in the U.S.A. is not confined 
to students. The Institute of International Education surveyed the 
69,683 foreigners visiting U.S.A. for educational purposes in 1960' Of the 
total, 53,107 or 76 per cent were students. Of the remainder, 9,935 were 
interns and residents affiliated to U.S. hospitals, 3,636 were’ scholars, 
lecturers or advanced researchers appointed to U.S. kculties, and 3,005 
were trainees with U.S. business and industrial firms. 

146. Of the siiiclents, about half study .science, engineering and 
maihemaiics. In 19()l-62, the largest group (22 per cent) was in engineering, 
with 19 per cent in the humanities, 16 per cent in the natural and physical 
.sciences, and 14 per cent in the social sciences. 

147. On average the foreign student stays in the U.S.A. for 2 years. 
He is usually supported by his family, savings or part-time employment. 
Only ten per cent come on U.S. government grants, and these are largely 
graduate students on one-year courses. It appears, from a recent small 
sample study by the Stanford Research Institute’, that three-quarters of 
the students came from big cities in their countries of origin, half of them 
had fathers who had been educated to the level of the American bachelors’ 
degree and a third are finamaally supported by parents or relations. 



E Stanford Re, search Institute, A Preliminmy Study of the Goals and Problems of 
the Foreign Studriil in lhe United States. Prepared for U.S. Department of State, 
5\’ashington, D.C:. Decemljer, 1901. 
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Table 14. FOREIGN STUDENiSi IN INSTITUTIONS OF HIGHER LEARNING 

IN THE UNITED STATES 



Acadf.mic Years 1947-48 through 1960-61 



foreign student... 
or training in an institution 



YEAR 


1 NU.MBER OP 
STUDENTS 


INDEX 


1947-48 


17,218 


50 


1948-49 , 


25,464 


74 


1949-50 


26,433 


77 


1950-51,,, 


29,813 


87 


1951-52 , , 


30,462 


1 89 


1952-53 , , , 


33,675 


1 98 


1953-54 ^ ^ 


33,833 


1 99 


1954-55= 


34 232= 


100= 


1955-56 


36,494 


107 


1956-57,,, , 


40,666 


119 


1957-58 


43,391 


127 


1958-59 


47,245 


138 


1959-60 ^ 


48,486 


142 


1960-61 


53,107 


155 



IS a citizen of a country other than the United States who is studying 
w* ill m, II15UIUUUI1 of higher education in the United States ; and who plans to return 

to his home countrv when his studies arc completed. The term does not include displaced persons, 
immigrants. Persons who have taken out first citizenship Papers, or foreign citizens studying in the 
United States below the college level . Education for One World, May 1954, p 4 
2. 1954-55 = 100. / ^ p 

Source : A Fact Book on Higher Education, American Council on Education, 1961, p. 120. 



148. Our discussions elicited many doubts and difficulties among the 
universities and colleges concerning the foreign-student programmes. They 
may be resolved into three questions : 

1. Do students come in the right numbers? 

2. Are they the right students ? 

3. Do they receive the right education? 



149. On the first question our inclination is to agree with those who 
hold that the overall size of the U.S. foreign student intake is insufficient. 
Prominent among the proponents of this view is Mr. Philip Coombs who 
recently, as Assistant Secretary of State for Educational and Cultural 
Affairs, addressed himself to the problems^ After remarking on the past 
and present contribution of immigrants to American scholarship and the 
striking fact that there are more Americans at European universities than 
there are European students on American campuses, Mr. Coombs con- 
cluded that : “looked at in historical perspective, international educational 
exchange has been a two-way affair from which the United States has 
probably gained far more thus far than it has given”. He went on to 
point out that the number of foreign students in the United States 
represents only 1.5 per cent of our total university and college enrollments. 
By contrast, in 1959 foreign students represented 10.7 per cent of total 
higher education enrollments in the United Kingdom ; 7.7 per cent in 



1. Philip H. Coombs, LcL’s Talk Sense About Foreign Students. An address to the 
14th Annual Meeting of the Greater New York Council for Foreign Students, December 
4th, 1961. 
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France ; 8.8 per cent in West Germany and more than 30 per cent each 
in Austria and Switzerland. Despite the much smaller higher educational 
establishment of the United Kingdom, there were nearly as many foreign 



Table 15. FOREIGN STUDENTS IN INSTITUTIONS OF HIGHER LEARNING 
IN THE UNITED STATES, BY COUNTRYi 

Academic Year 1960-61 



COUNTRY 


NUMBER OF 
STUDENTS 


PERCENT 
OF TOTAL 


Canada 


6,058 


11.4 


China^ 


5,!104 


1 10.0 


India 


4,835 


9.1 


Iran . . 


2,880 


5.4 


Japan 


2,434 


4 6 


Korea 


2.310 


4.3 


Philippines 


1,727 


3.3 


Mexico 


1,490 


2.8 


Venuzuela 


1,207 


2.3 


Greece 


1,200 


2.3 


United Kingdom 


1,069 


2.0 


Thailand 


96() 


1.8 


Jamaica 


930 


1.8 


Israel 


877 


1.7 


Germany 


868 


1.6 


Turkey 


867 


1.6 


Egypt 


840 


1.6 


Cuba 


837 


1.6 


Other 


16,408 


30.9 









1. _ This table_ includes only countries with 800 or more students in the U.S. All told, 143 foreign 
countries and territories are represented. 

2. Students from Taiv.an, Hong Kong and Macao, and the mainland. 

Source : Fact Book on Hi^^her Education^ p. 225. 



students there last year as in the United States... For its size. Western 
Europe handles a much larger share of the total foreign student supply 
than the United States”. The argument for an increase therefore seems 
strong. It is supported in the case of the under-developed countries by the 
general economic principle of comparative advantages, i.e. the relatively 
cheap cost of education in advanced countries which may be illustrated 
by Professor Arthur Lewis’s much quoted observation that while universal 
primary education would cost 4 per cent of G.N.P. in Nigeria, it costs 
only 1 per cent of G.N.P. in an advanced country. 

150. On the other hand, we are aware of the great importance which 
is rightly attached to efforts, such as those of the consortium of U.S. 
universities at the Indian Institute of Technology in Benares, which are 
directed towards stimulating indigenous educational development with its 
multiplier effects for the educational, economic and cultural systems of 
the country concerned. It would be foolish to minimise the usefulness of 
this kind of effort in the attainn'ent of the goals of self-sustaining economic 
growth and social development. We are also impressed by the argument 
that some other O.E.C.D. countries such as France and the United King- 
dom are better qualified, from experience and established facilities, to 
develop student programmes for many parts of the under-developed world. 
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This line of argu.nen. emphasis- the^ wjsd^ ^'aetlopmem T^- 

also suggests the poss.b.Uty “V' f oth r advanced countries, 
the foreign-student programmes of other 

• , , m-i i-»vm 1 T1 f 



151. But these arguments do not, ‘JeateTt 

an expansion of the Unite ^ abroad, are urgently 

possible efforts, direct and “ ^ ^ ^ for quantity. What is 

Imr^tl'^rerurtnu” 

second and third questions. 



152. The ttnder-devdoped worW^is on tL socio- 

ill-educated. The Stanford R ..j-p an indication that consider- 

economic background of involved in the processes which he 

able social and economic pamnus Sociological study of these 

behind arrival on ^he Ameri contribution which foreign student 

processes would throw ig development of equality of educationa 

exchange programmes make to t immediately, it would 

opportunity in ^he under-dev elope extension o 

appear that some financial bv both the federal government 

rh'e^engthofscho W undergraduates. 

and private agencies, especia. y 



153. Another more need for a development of valid and 

among available titude tests for selection purposes is a strong 

recognised attainment and tests ,,ould 

priority and in general, as ^r. foreign student programmes in the 

do more to improve the ^ . competent system of guidance 

United States than the esta is m foreign student and the 

and selection overseas which only between 

American institution ^ coo^era poat poten- 

receiving campuses, but also oetwcc 
tial usefulness 



154. The third question is the by students from 

widespread adverse comment choices are 

the under-developed world m countries. Too many 

not congruent with the ec ^ Tsricultural technology'. Inappropriat 

study law, and too „hen account is taken of the 

choices of this kind are not surpra B ,he manpower needs 

selection process, which is Pon,', suggest that this should be 

of a policy for economic gro '. ,. nrincinle of Vederal Govci nmen 
t sole criterion, but as a Sf ^e^lmen il. Rational policy 

support of foreign students t systematic educational and 

formalion on this issue raus p ^ P jiso upon the systematic 

manpower surveys «hmh we have ad occupational experience, of 

follow-up of the e-pen nee -P“f s,3,es. 

students returned from study m 



1. See page 55, note 1. 
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l;)o. Wiiether or not the appropriate disciplinary balance is being 
struck there can be little doubt that many problems arise from the fact 
that American courses are designed for American students. They assume, 
in applied science for example, the availability of the material culture of 
an advanced industrial society ; they are taught in a version of the English 
language and according to the customs of American academic life. During 
our visits to a variety of campuses we asked what special prevision was 
offered for foreign students. One respondant expressed surprise at the 
question and asserted the principle that the foreign student should be 
treated in exactly the same way as a home student. In-so-far as this attitude 
reflects determination not to offer debased standards to foreigners it is 
wholly admirable. But in all other respects it runs counter to rational 
principles of teaching and learnmg which must take account of the social 
and psychologmal context of the student. We gained the impression that 
there is growing appreciation of the need for appraisal of academic 
programmes for foreign students from this point of view. Here again there 
seems to be a need for co-operative effort on the part of the universities 
witii laige foreign-student programmes, entrepreneured perhaps by the 
Federal Government, the In.stitution of International Education and 
ot er private agencies. Linked to this is the possibility of working out 
sorne sort of specialisation among campuses by country of origin of foreign 
students. Certainly the widespread tendency among the smaller institutions 
to gather what Mr. Coombs has called a “United Nations Noah’s Ark” is 
more of an illusory cosmopolitanism for provincials than a contribution 
to the developmental needs of the poorer countries 



156. Finally we may mention that aspect of the foreign students’ 
education which derives from informal rather than formal instruction 
The Stanford Research Institutes’ study, which was conducted towards 
the end of an academic year when the problems of initial orientation, 
course choices, English competence, etc., are likely to have been solved 
showed that the two outstanding items of complaint related to inadequate 
opportunities to get to know American families and to tour America 



58 




fHiiiiii 



















t; 



PART II 



SUMMARY OF THE CONFRONTATION MEETING 



o 

ERIC 






SUMMARY OF THE CONFRONTATION MEETING 



The confrontation meeting for the country review of the United States 
was held in Paris on Wednesday, January 30th, 1963, at a regular meeting 
of the O.E.C.D.’s Committee for Scientific and Technical Personnel under 
the chairmanship of Mr. Henning Friis (Denmark). 

The members of the United States delegation were : 

The Hon. Ivan A. Nestingen 

Under-Secretary, Department of Health, Education and Welfare. 
Washington, D.C. 

Dr. George W. Beadle 

Chancellor, University of Chicago, 

Chicago, Illinois 

Dr. Bowen C. Decs 

Assistant Director, National Science Foundation, 

Washington, D.C. 

Dr. Julian W. Hill 

Executive Secretary, Committee on Educational Aid 
E.I. du Pont de Nemours and Company 
Wilmington, Delaware 

Dr. Harold W. Stoke 

President, Queens College, 

Flushing, New York 

Dr. Ralph W. Tyler 

Director, Center for Advanced Study in Behavioral Sciences 
Stanford, California 

The examiners were : 

Sir John Cockcroft 

Master of Churchill Colleofc 

o 

University of Cambridge 

Prof. Ingvar S\ennilson 

The Institute for Social Sciences 
Stockholm University 

Dr. A. H. Halsev 

j 

Head of Department of Social and Administrative Studies, 

University of Oxford 
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• J” *^he Committee had the assistance of the following distin- 

pished guests who were invited to join their country’s permanent delegate 
to the Committee to participate in the discussion : 



France : 



M. Jean Capelle 

Directeur general cle I’Organisation et des Programmes scolaires, 
Ministere de I’Education nationale 



M. Raymond Poignant 

Maitre des requetes au Conseil d’Etat ; 

Conseiller juridique 

Delegue general a la Recherche scientifique et technique 
Germany : 



Dr. Friedrich Schneider 

Generalsekretar des Wissenschaftsrats 



U nited Kingdom : 

Prof. H. Lionel Elvin 

Director, Institute of Education 
University of London 

Sir Willis Jackson 

Head of Department of Electrical Engineering 
Imperial College of Science and Technology 

Prof. Alan T. Peacock 

Professor of Economics 
University of York 



I. INTRODUCTION — THE FRAMEWORK OF THE DISCUSSION 



The United States has been outstandingly successful in the applica- 
tion of science to industrial processes and to the creation of consumer 
goods. It has transformed itself in a relatively short time from a pre- 
dominantly agricultural country into the most productive and most diver- 
sified industrial state. Inevitably, other countries are looking at the United 
States as a possible model for tleir own future development. The latter 
aspect is particularly pertinent to the review of the United States. Both 
in their report^ and in their opening statements at the confrontation 
meeting, the examiners emphasised the relevance of American experience 
for the other member countries of O.E.C.D. 

Among the many factors that have contributed to America’s economic 
growth, none has been more important than its bold initiative in the field 
of education. While most countries have as yet completed only the first 
stage of educational advance — the provision of universal elementary 
education — the United States has long recognized that universal secondary 
education is necessary in an advanced industrial society, and has now 
virtually completed this second stage. In fact, it is well into a third stage 
in which higher education will also become universal. 

The necessity, or at least the desirability, of following much the same 
pattern will have to be considered — sooner rather than later — by Euro- 
pean countries. An alternative model is, of course, available : the Soviet 
Union has also had considerable success in gearing its educational system 
to rapid industrial and technological development by centralised education- 
al planning and the deliberate disposition of its young men and women 
in a neat hierarchy of educational institutions. In contrast, the American 
scene offers what Dr. Halsey described as an enormous, amorphous, untidy, 
collection of academic institutions competing with one another in the 
intellectual market for financial support, prestige, faculty, research achieve- 
ment, and studentsl The contrast between these two systems presents 
some dilemmas to educators and politicians in other countries who are 
concerned with the task of expanding educational opportunities and foster- 
ing economic growth. 

The complexity and unruliness of the American scene also presents 
some dilemmas for those concerned with the future role of the Federal 
government in educational development. The examiners were impressed by 
the magnitude of the task facing the U.S. authorities but also, as Sir John 



1. Cf. paras. 7 and 10. 

2. Mr. McGeorge Bundy, the former dean of Harvard University, remarked in a 
speech to university administrators that “People who talk about the rigors of competition 
in business have never watched us in our efforts to land a big grant or a big professor or 
a big philanthropist. We have got to learn to be less cut-throat... ’’ 
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Cockcroft said, by the cheerfulness and vigour with which they are tackling 
their problems. 

On ihe l)asis of their report, the examiners posed a number of quest- 
ions 'Touped under four general headings. These were neither intended, 
nor used, as an agenda for the confrontation se.ssion but merely as a rough 
framework lOr the discussion. I’he questions were : 

Economic and technical forecastings : 

1. The Lxa miners Report suggests a shortfall in the supply of scien- 
tists and engineers for the 1970s. What steps will be taken to meet 
this situation ? 

2. In our Report we have strongly endorsed the view that the supply 
of teachers in higher education will be a crucial bottleneck. Is this 
true and if so what can be done about it ? 

Individual educational experience : 

3. A move towards improving the standard of science education in 
high schools has been remarked. How can this movement be en- 
abled to gather strength more rapidly? 

4. We have argued that the proportion of undergraduates reading 
science and technology is too small. Is this a fair judgement and 
if so what can be done about it? 

5. The so-called wastage rate” of 40 % among undergraduates might 
be held to be too high. Is this so, and if it is what can be done 
about it ? 

6. Is the graduate scholarship programme of sufficient magnitude? 
Federal aid to education : 

7. The Office of Education 10-year forecast estimates an enormous 
overall budget for higher education in 1970. What will be the 
sources of finance and how much can be expected to be contributed 
by the Federal government ? 

8. We have been impressed by the California Master Plan and by the 
arguments for planning higher education on a state-wide or inter- 
state basis. How far is this view held generally and how far can 
the Federal Government stimulate or facilitate such developments 
in the national interest ? 

9. What should be the relationship between the national research 
institutes and the universities ? 

The balance of intellectual life in American universities : 

10. A case has been made for Federal Aid to higher education not so 
much through research l)ut directly to teaching. Is it accepted and 
if so how can it be implemented ? 

11. The effort to expand science is widely held to threaten the intellec- 
tual balance of the universities and particularly to reduce the 
vigour of the humanities. What is being done about this ? 

12. In particular, the liberal arts college appears to us to be under 
great stress as a relatively declining institution. Should agencies 
give greater support to liberal arts colleges ? 
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2. BACKGROUND OF THE HIGHER EDUCATION PROBLEM 



To open the discussion Dr. Stoke presented the fol- 
lowing brief survey of some of the broad economic 
and .social factors that underlie the problems of 
scientific and technical education in the United 
States. The charts are based on slides which Dr. Stoke 
used to illustrate his talk. 

One of the most potent forces influencing the development of higher 
education in the United States is the enormous growth of its population. 
Not only the magnitude but the rapidity of this growth is having a telling 
effect on every phase of national life — economic, political, social and 
educational. 

During the twenty years from 1930 to 1950 the population of the 
United States increased by just over 29 million — that is, by 23 per cent. 
Since 1950, the average annual increment, which was just under 1.5 million 
during the period 1930-50, has doubled to a rate of nearly 3.0 million a year. 
As a consequence, over 60 million people will be added to the population 
during the twenty years from 1950 to 1970 — twice as many as during 
the preceding twenty years. This represents an increase of 40 per cent 
in less time than it takes a child to go from birth to university graduation. 



POPULATION GROWTH 1930-1970 



YEAR 


POPULATION 

(MILLIONS) 


INCREASE DURING DECADE 


(MILLIONS) 


(PER- 

CENTAGE) 


1930 






123.2 


- - 





1940 






132.6 


9.4 


7.6% 


1950 






152.3 


19.7 


14.9 


1960 






180.7 


28.4 


18.6 


1965 






1 196.2 


— 


— 


1970 






; 214.2 


3.3.5 


18.5 



The net increase of 33.5 million between 1960 and 1970, which takes 
account of deaths as well as births, does not reflect the full impact of 
population growth on the educational system. If, as expectc 1, the high 
post-war birth rate (about 24 per 1,000 population) continues, more than 
40 million babies will be born in the United States during the 1960’s (some 
estimates go as high as 47 million). However, the educational problem of 
the next decade is not a function of this expected influx of babies. The 
number of students at all levels who must be accommodated by 1970 does 
not depend on the actual presence of the 214 million people estimated for 
that year. The school population for 1970 is already here. 
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Char, 1 . trend IN FARM AND NONFARM EMPLOYMENT 1930.1970 
Millions 
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Chan 2. EMPLOYMENT BY OCCUPATION 1950-1970 
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Chart 3. PERCENTAGE CHANGE IN EMPLOYMENl 19()0-1970 
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raVidW^nH P’'*“‘°"'‘‘ =>n<l related highly skilled occupations is growing 
J .1 ^ \ ^ every indication that this trend will continue not only 

throughout the 1960-s but almost certainly into the more distant future 

iQ7n probable changes in emplo/menf between I960 and 

s ow a the fastest growth in demand for manpower will be in the 
professional and technical occupations, especially for scientists, engineers 

twfce“a‘'s category of employment is'expected to giow almo" 

twice fast as any other, increasing by more than 40 per cent during the 
ten years. Among the manual occupations, the need for skilled craftLen 
will increase while the number of unskilled jobs will remain fairly constant 
and will thus absorb a progressively smaller proportion of the labour force 

ed ^“declln^sdlff^rther'!' 

thev TiPnrfv implications of these projections are obvious since 

they clearly show that the job opportunities which, in future, will exist in 
greatest numbers are those requiring the most education. The economic 
and social changes now taking place in the United States are placing an 
increasingly high premium on higher education. As of I960, professional 
and related technical occupations accounted for nearly 7.5 million people. 



PROFESSIONAL EMPLOYMENT IN 1960 



Scientific 8c Technical Professions 




1 non 


Scientists 


QQpi non 


1 fOOv/^LILMJ 


Engineers 


OOJ jUUU 

non 




Technicians 


O JU jUUv/ 

non 




Teachers 


U / JjUUU 


1 OOA /\AA 


Higher Education 


280,000 
580 non 


1 ,oj0,000 


Secondary Schools 




Elementary Schools 


970,000 




Health Professions 


( Aoo nnn 


All other Professions 




o 1 r\r\r\ 


Total 




4,1 oU.UOli 




7,479,000 



The projected increase means that by 1970 this total will have to 
p-ow to nearly 10.7 naillion. Most of this increase will have to be found 
in the scientific technical, teaching and the science-based health professions 
which are already by far the largest professional groups and which are also 
growing at the most rapid rate. 

There is virtually no entry into any of these groups except by the 
avenue not only of higher education but of complete higher education 

which, for many fields, includes a number of years of post-gradinte profes- 
sional education. i o ^ 

The growth of population and the concurrent rapid economic and 
social changes have created many pressing educational problems. First of 
all there has been a trenaendous increase in school enrolment at all levels 

and the prospect immediately ahead is for an even more formidable in- 
crease. 

Secondary-school (high-.school) enrolment, which increased by 40 oer 
cent during the 1950's, will increase another 50 per cent during the 1960’s 
It IS expected that in 1970, 92 per cent of the 6 to 18 age group (the usual 
span of elementary and secondary school) will be in full-time school attend- 
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Chart 4. SCHOOL ENROLMENTS IN' THE U.S. — 1950-1970 

Millions 




1950 1960 1965 1970 1950 1960 1965 1970 



ance. This is probably as near to universal education for that age group 
as it is possible to get. 

As a constantly glowing proportion of high school graduates is 
seeking a college-university education, the increase in high-school enrolment 
will be even more sharply reflected in future college enrolment figures. The 
total number of students attending college, which also rose bv 10 per cent 
during the 1950’s, is expected to rise by a further 70 per cent during the 
1960’s. 

In terms of college enrolment, counting only those students intend- 
ing to take a degree, this means that the number of students, which rose 
steadily from 2,100,000 in 1951 to 3,850,000 in 1961, will grow to 6,936,000 
by 1970. Nor is this the end of the expected college expansion ; current 
estimates envisage another 24 per cent increase during the period 1970-75 
for a total degree-credit enrolment of 8,600,000 in 1975. 

The ratio of degree students to the 18-21 age-group has already risen 
from the pre-war figure of 14 per 100 to over 37 per 100 and is expected 
to reach 47 per 100 by 1970. There is little room for doubting the 
broad validity of this projeciion. The .students who will make up the 
nearly 7 million enrolment of the colleges in 1970 are already in school 
and some of them are already in the high schools. 

The spectacular rise in the proportion of high school students going 
on to college is a highly significant feature of the educational evolution in 
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Chart 5. 70TAI. DKGREE-CREDir ENROLMENT IN RELA'ilON 
JO rOPlJI.ATlON AGED 18-21 FALL 1939, FALL 1946, THROUGH 
FALL 19(il, AND PROJECTED TO 1975 
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1939 

1949 

1950.. 

1951 

1953 

1 955 . 

1957 

1959. 

1901 

Projections : 

1965 

1970 



ESTIMATED 
POPU- 
LATION! 
AGED 18-21 
(IN 

THOUSANDS) 



9,582 
8,990 
8,948 
8,763 
8,487 
8,577 
8,935 
9 293 
10,231 



12,153 

14,573 



TOTAL 

DEGREE- 

CREDIT 

ENROL- 

MENT! 



1,364,815 
2,444,900 
2,28i,298 
2,:01,962 
2,23.' ,054 
2,653,034 
3,036,938 
3,364,861 
3,845,956 | 

5.203.000 

6.936.000 



No. OF 
STUDENTS 
PER 100 
POPU- 
LATION2 
AGED 18-21 



14.2 

27.2 

25.5 

24.0 

26.3 
30.9 

34.0 
36.2 

37.6 

42. 5 

47.6 



1. Figures do not include Hawaii and Alaska. 

r,i tul ratio of studer per lOo in the 18-21 age-group must not be interpreted as a percentage 

the age-group because the student figure includes a substantial proportion who fall outside the 
age-group. Thus in I960, when the ratic stood at 37.2. it was estimated that between 20 per cent 
\ i'' \ 8-21 age-group were degree students. The projected ratio 

ot ./.o tor 1970 can probably be assumed to include about one-third of the 18-21 age-group. 



the United States. The problems presented by this phenomenon are complex 
and pressing. Among the questions which need urgent answers — because 
time is short — are : How can the educational facilities of the country be 
expanded to meet the demand ? ; How can the teachers be found ? ; How 
will the bill be paid and by whom ? 

Public discussion of these questions, to which no satisfactory and 
generally acceptable answers have yet been found, is serving to create in 
the United States a climate of opinion in which education has almost 
become a national obsession. 

Both parents and children are becoming more and more convinced 
that occupational opportunities and the prospect of economic and social 
success are virtually determined by the level and kind of educational at- 
tainment a youngster can achieve. Although the value of education has 
long been generally recognised, the growing prevalence of the view that 
a college education is almost the only road to success is a new and somewhat 
unexpected development in a country where the self-made man has been 
so much respected and admired. Americans believe that their standard of 
living can be maintained and continue to rise only if more people receive 
more education — that the kind of society which is being created in the 
United States cannot be operated and developed by a population only a 
small part of which is highly educated. 

Whatever their views about the national need for education, most 
people also have selfish raisons for wanting the best possible education for 
themselves or their children. There is a general awareness not only that 
a person with only a secondary school education is at a disadvantage in the 
employment market but that total lifetime earnings can in some measure 
be directly related to the level of education reached. 

The statistical evidence for this relationship should not be pressed 
too far — perhaps it .shows only that competent people earn more money 
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Chart 6. LIFETIME EARNINGS BY YEARS OF EDUCATION 
^Average lifetime income of males in $ '000) 
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Chart 7. PERCENT UNEMPLOYED BY OCCUPATIONAL GROUP 1960 
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Chart 8. GROSS NATIONAL PRODUCT 1950-1970 
In 1962 PRICES 
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for ,nrh .In^ f° But broadly speaking there are good grounds 

n nle i ^ V™ Cam”, and there is 

rn M r,r 'aPP°“ P’'«'=‘“i"g b'^Bef that, quite apart from its 

tural and social advantages, an investment in education is likely to yield 
high economic dividends. ^ ^ 

It was Oliver Goldsmith, the 18th century poet, who wrote : 

“For just experience tells, in every soil. 

That those who think must govern those that toil.”^ 

In the complex economic society of the latter half of the 20th century this 
relationship is even more inescapable. Not only does education pave the 
way to more responsible jobs and better pay but, the statisticians say it 
effective form of job insurance. For example, a survey’ in 
March 1959 showed that, at a time when 7.0 per cent of the workers with 
only an elementary school education were unemployed, the unemployment 
rate among those who had finished high school was 4.8 per cent and 
among those who had done some post-graduate work it was only 0.7 per 
cent A later survey (in 1960) by occupation similarly showed that there is 
an inverse relationship between the rate of unemployment and the lcv?l 
of education usually required for admission to the occupational group. 

I hese statistics can, of course, be equally well taken to illustrate 
that there IS a relatively greater demand for people with professional and 
managerial skills. This is not the place to enter into a more sophisticated 
discussion of the many conditions affecting wage and employment rates. 

uthce It to say that an awareness of a relationship between education and 
such factors as earning capacity and job security is stimulating an enormous 
demand for higher education in the United .States. Meeting this demand 
will require the marshalling of the resources and the co-operation of 
stUGcnts and parents who pay the tuition fees, the business community 
vvhich IS dependent on an adequate supply of highly trained people, and 
all thijc levels of governments — local, state and federal — which have 

ecu elegated the joint task of meeting national needs and satisfvino- 
popular aspirations. ® 

tu hoped that the growth of national income, a continued rise in 

e eve o productuity and an increase in the amount of average family 
income will go a long way toward solving the financial problems posed bv 
the desired expansion of educational facilities and opportunities If the 
projections for the Gross National Product — and for personal income — 
are realised, there should be a sound economic base for meeting the cost 

n- u questions and sharp disagreements 

about the way in which the financing should be handled. 

Although financing and facilities can be fairly quickly provided 
oiu-c a course of action has been agreed, the availability of suitable faculty 
presents a problem less amenable to rapid solution. Competent teachers 
cannot be created in a few months. In a free society the righ\ people in the 
right numbers cannot be driven but must be attracted into teaching The 
prime attraction, of course, is remuneration. For a number of years the 
relatively low level of teachers’ salaries in many areas has been a major 
impediment to overcoming the shortage of qualified teachers, especially 
in the elementary and secondary schools. Fortunately, the picture is chang- 
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inff. Up to about 1950, average salaries of public-school teachers lagged 
behind industrial salaries and wages and, consequently, many ea , 
especially in the sciences, went over to industry. Since 1950 - and especially 
since 19.57 — teachers’ salaries have been rising at a rapid rate. Although 
there are still areas in which teachers are badly underpaid, their average 
salaries are now higher than the S-eral average for indusmd^ 
though — with some exceptions — they usually do n y P 

favourably with salary of secondary school 

classroom teacher's has risen by 27 per cent to $5 775 and that of elementary 
school classroom teachers by 33 per cent to So, 340. 



AVERAGE ANNUAL SALARIES 



1951 

19.57 

1961 

1962 (cst.) 



SECONDARY 

SCHOOL 

TEACHERS 


ELEMENTARY 

.SCHOOL 

TEACHERS 


INDUSTRIAL 
WAGE & 
SALARY 
EMPLOYEES 


5,375 


2,765 


.3,120 


4,560 


4,025 


4,121 


5,543 


5,075 


4,781 


5,775 


j 5,340 


n.a. 



The change in the attitude of state legislatures, school boards and ax- 
navers to teachers’ salaries is only one facet of the awakening nationa 
concern with the tremendous task of equipping the educational system 
from kindergarten through the university-graduate school — to cope wi 
the tasks that the rapid growth in population and 

more education is forcing upon it. Public debate of the issues mvo d 
widespread and, unfortunately, sometimes 
political and. indeed, constitutional issues which 

Lme of the financial and operational problems can be mckled. Ultimate > 
it is the ordinary citizen - the voter and taxpayer - who must choose th^e 
course and foot the bill. Efforts to inform and stimulate him are not 
lackincr. An interesting example of such an effort is the campaign conducted 
by the” Advertising Council, a non-profit public service organisation set up 
and financed by the advertising industry, to encourage both priva e 
to colleges and family saving to enable the cnildren to have a colleg 
Education. This campaign has included large roadside advertisements 
one-minute films shown between changes in television 

extensive advertising in popular national magazines foi which t p ^ 

had it been purchased, would have cost over $225 mil ion. 

of the message conveyed is illustrated by one of the slogans used . When 

your son is ready for college, will the college be "f^dy for him ? . The 

effect of this campaign on bequests to colleges and on family budg g 

is difficult to assess but its psychological effect is clearly to 

reinforce the notion that a college education is part of ever> America 

^^*^^Tfie interest of business in the support of education is both altruistic 
and practical. Prominent industrial firms have for many years ma e 
substantial contributions to building, research and scholarship funds. 
In recent years the economic importance of education has, however, become 
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a conscious factor in business thinking. One New York newspaper, which 
is not normally accused of holding liberal views, put the matter bluntly 
when the New York State Legislature was in the midst of debating an 
important school aid bill. Its succinct editorial said simply ; “Of course 
we are in favour of state aid to local schools. Damn it, we can’t sell papers 
to people who can’t read !’’ 
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3. THE SCIENTIFIC AND TECHNICAL MANPOWER SHORTAGE 



Before discussing the nature and extent of the probable shortage 
of scientists and engineers in the United States and what steps will be taken 
to meet the expected need, Prof. Svennilson asked what degree of reliability 
can be attributed to existing forecasts of supply and demand. 

Basic statistics, he observed, are of a very high standard in the 
United States, and forecasts based on them are skilfully elaborated. Never- 
theless, the factors that must be taken into account in making forecasts 
involve great uncertainties and these uncertainties inevitably increase the 
further one attempts to look ahead. Forecasts of the shortage of engineers, 
for example, are based on the expected growth of the various sectors of the 
economy, on assumed changes in the ratio of technically trained people to 
total employment in these sectors, on the probable ratio of engineers to 
technicians, and, as reprds the supply side, on projections of the increase 
in college and university enrolment, on assumptions about the proportion 
of those students who will embark on engineering courses and on estimates 
of the number who will actually complete their studies and enter the 
engineering profession. Each of these steps involves uncertainties which 
cumulatively result in a very large margin of error. It is possible, therefore, 
that the expected annual shortfall of 14,000 engineering graduates in the 
United States^ during the 1960’s (resulting from an output of 58,000 against 
a need for 72,000) lies within the margin of uncertainty. This raises the 
question whether it is worthwhile to make this kind of forecast or to draw 
very far-reaching conclusions from it. 

Such estimates. Prof. Svennilson suggested, should be regarded as 
expressions of policy rather than as predictions of future supply-demand 
positions. Perhaps all that can reasonably be done is to estimate the total 
number of students who will be enrolled in institutions of higher educa- 
tion and then to establish targets for the various branches of learning 

science, engineering, medicine, the humanities and so on. Such a distribu- 
tion pattern would be less a statement of need than an expression of policy 
a policy not only for education but for the development of society as a 
whole. In this approach demand is not regarded as being independent of 
supply (resulting in equations with two independent variables yielding 
shortages or surpluses) but as a function of supply. Policy is therefore 
focused on the supply side recognising that the growth of the economy and 
the direction in which society w ill develop are very much determined by the 
relative availability of people with various kinds of education. The problem 
then is to discover what can be done to induce students to enter the various 
fields in roughly the desired proportions. 



1. cf. Examiners’ Report, para. 12. 
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; This view, according to the American delegates, is widely shared 

in the United States. Demand, in general, is not regarded as a free-moving, 

. self-determining factor but as dependent on the supply. The principle that 

/ demand will, in the long run, create a matching supply is balanced by the 

observable fact that, in a relatively free economy and an enterprising social 
climate, the existence of an unabsorbed supply will often stimulate entre- 
i prcneurs to think of uses to which it might profitably be put. (Dr. Tyler 

■ cited as an example the development in the San Francisco area of an 

extensive electronics industry resulting from the existence of a supply of 
I people well-trained in electronics at Stanford University.) Statistical 

1; estimates and analyses of future supply-demand relationships should thus 

be read as predictions of the ability of the economy to absorb possible 
] increases in the supply rather than as prescriptions for the provision of 

i specific numbers of engineers and other professional personnel to meet 

I spontaneous needs at some future point in time. 

\ In any case, the major emphasis in American planning for the 

; future is on quality rather than quantity. There is less concern that the 

J number of trained people may fall short of the jobs that must be filled 

! than that their level of competence may fall short of the work that must be 

i done. Experience has shown, especially during the war, that American 

manpower is verv flexible — that people can, and do, move fairly readily 
i from one field of endeavour to another. It can therefore be assumed that 

most of the scientific and engineering jobs that will exist in, say, 1970 will 
i be filled by someone. It is doubtful, how'ever, if national needs can be 

adequately met during the next decade unless such jobs arc filled by people 
j trained to the highest levels of competence in institutions that are them- 

f selves centres of excellence. 

I The President’s Science Advisory Committee recently examined the 

i problem of quality and concluded, without attempting to quantity future 

i needs, that it would clearly be in the national interest to have as large a 

j supply of high-level personnel (i.e. with Ph.D. degrees) as possible in the 

: physical sciences, mathematics and engineering. The recommendation of 

} the P.S.A.C. was that the annual output of Ph.D.’s in these fields should 

I rise from 2,900 in 1960 to 7,500 in 1970. This target figure was not based 

j on an uncertain analysis of potential demand in 1970 but on the conviction 

I that the highest development of indi\ idual skill is a country’s most valuable 

i resource, and on educational output statistics which showed that the 

I proportion of those with first-degrees (baccalaureates) going in to doctorate 

j degrees is now far below the optimum. For example, less than 4 per cent 

? of the engineering graduates in the United States now go on to take a 

; Ph.D. degree — it is hoped that this proportion can be doubled by 1970. 

Similarly, it is hoped that the number of doctorates in mathematics can 
be increased from 8 per cent to 16 per cent of those who did their undcr- 
^ graduate work in mathematics. 

The P.S.A.C. report illustrates a marked difference, as M. Poignant 
'■ (France) pointed out, between the American attitude towards education at 

;■ the advanced level and that of many European countries which, he said, 

' “are not unanimously in favour of developing post-graduate education’’. 

; He described the report as “a well-thought-out, systematic policy for 

; developing science education at the highest level’’ and added, “I believe 

i all European countries must recognise this and take it as an example.” 
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The general question of the utilization of engineers and other profes- 
sional personnel was raised by Sir Willis Jackson (United Kingdom) who 
pointed out that apparent shortages at the professional level are often due 
to the even greater shortage of well-educated and well-trained technicians. 
Quite a lot of the work now done by professional people could, with a little 
replanning, equally well be done by people with lower qualifications. He 
suggested that a serious effort to quantify the supply and demand estimates 
for the various sub-professional levels might well affect American estimates 
of need at the professional level. 

Dr. Dees acknowledged that the United States has been rather slow 
to recognize the need for more technicians partly because this need has 
been obscured by the fact that, in far too many cases, professional people 
are being used, as Sir Willis said, in what should have been technicians’ 
jobs. Though little has yet been done to quantify it, the technician problem 
is of growing concern and is beginning to receive serious attention because 
it is realized that the U.S. can no longer afford to use fully trained engineers, 
for example, as draughtsmen or surveyors or in other sub-professional 
capacities. The President’s Science Advisory Committee has, in fact, asked 
one of its special panels to study the problem. Meanwhile, legislative notion 
is also being sought. One of the provisions of the administration’s education 
bilP, introduced in Congress on January 29, 1963, would create a substan- 
tial Federal grant programme to assist in establishing or expanding college- 
level technical education in order to increase the supply of engineering and 
other semi-professional technicians. 

Another drain on professional manpower (also mentioned by Sir 
Willis Jackson) is that a substantial proportion of those who receive pro- 
fessional degrees do not go into the technical field for which they have 
qualified. This is especially true among engineers many of whom go into 
the selling of technical equipment or services or enter management. Dr. Dees 
emphasized, however, that this diversion into more general activities is by 
no means a net loss and cannot properly be described as social wastage. 
Professor Elvin (United Kingdom) pointed out that there is also a flow 
in the opposite direction : people with arts degrees go into managerial jobs 
in technological firms, thus, in effect, releasing engineers for the practice 
of their profession. Nearly every estimate of a shortage in a given profession, 
he said, makes the doubtful assumption that people do only the work for 
which they are trained when, in fact, a great num.ber of people do jobs in 
middle age for which they were never trained at all. Dr. Tyler commented 
that this is one of the arguments for raising the general educational level 
of the population. A recent study in the United States has shown that the 
more education people have had the more likely they are to make the effort 
to get whatever special training they may later find useful. The higher the 
level of education initially provided, the easier it will be, therefore, to 
meet urgent special needs simply by providing the necessary supplementary 
educational opportunities. 

A more serious diversion than the use of engineers for sub-profes- 
sional work, in the view of the American delegation, is the fact that so many 
of those who are trained to become teachers, especially secondary school 
teachers, do not do so. A substantial portion of these teachers are women 
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who marry shortly after graduation. This, of course, is not an undesirable 
social phenomenon but it is, nevertheless an iinmcdiale loss of trained 
personnel that the country can ill-afford. Titere is much concern on this 
score, and a concerted effort is being made to find ways of bringing suitably 
educated women back to teaching when their children are old enough to 
make it feasible. As many of those women will have been away from pro- 
fessional work for more than a decade, special retraining programmes will 
have to be developed. 

M. Poignant drew attention to the fact that the shortage of qualified 
science teachers in the high schools has been a major impediment to efforts 
to expand the output of scientific and technical personnel in which there 
has been only a relatively slight growth during the past seven or eight 
years. Whereas the greatest strength of the Soviet Union, in so far as 
scientific and technical personnel is concerned, is the very high level of the 
scientific and mathematics curricula in the secondary schools, this is the 
weak point in the American system. It is quite clear that the United States 
is well aware that a great effort is needed to change this situation. Never 
theless, the examiners’ report^ shows that the National Science Foundation’s 
programme for retraining science teachers has touched only half the high- 
school science teachers in the United States ; the problem of improving 
quality remains. Its solution will, moreover, be made more difficult 
by the rapid expansion of institutions of higher education entailing 
a large number of additional teachers and competition with the secondary 
schools for graduates with suitable training in science. The problem of 
simultaneously staffing two expanding segments of the educational system 
— the same problem, M. Poignant said, also exists in France — could have 
been foreseen and a solution should have been sought out in advance. 
Although it is never too late to start, the time factor is inescapable and 
quick results can therefore not be expected. 

The American delegates agreed that improving the quality and 
extent of science and mathematics teaching in the high schools is one of the 
most urgent and also one of the most difficult educational problems in the 
United States. Despite the steps that have already been taken, there is still 
a very long tvay to go before the problem will be solved. At the same time, 
it is encouraging that, as Dr. Beadle reported, many institutions of higher 
learning — especially the major institutes of technology — are now finding 
that entering students are generally better prepared and further advanced 
in mathematics than they were a few years ago. 

An effective solution of the teacher problem, however, cannot be 
achieved for a number of years not only because it takes time to train 
teachers but because of the unavoidable effect of the abrupt post-war change 
in the birthrate. Dr. Tyler pointed out that during the 1930’s and early 
1940’s births averaged about 2.5 million a year but since the war they have 
averaged about 5 million a year. This means that new teachers must be 
drawn from a population group that is only a little more than half the size 
of the population group they must teach. As a result, the proportion of 
young adults who should become teachers is almost double that required 
by a more static population. Not until 1969, when the first of the post-war 
babies will graduate from college, will the effect of this disparity begin to 
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disappear and the potential teacher supply come once more into reasonable 
balance with the school-age population. The present gap is particularly 
unfortunate because it exists at a time when the proportion of youngsters 
completing high school and going on to college is rapidly increasing. 

Improving the quality of science and mathematics teaching in the 
high schools and enriching the science and mathematics curricula are extre- 
mely important not only to provide adequate preparation for those who 
wish to become scientists and engineers but as the most effective way of 
inducing more students to elect a scientific career. In a free society, such 
as that of the United States, any increase in the number of entrants into 
a professional group must be the cumulative result of individual career 
decisions. Providing the necessary motivation for the student is therefore 
a prerequisite for the success of any national manpower plan. It is, of course, 
well-known that a highly competent and inspiring teacher, who can lead 
young people to discover the challenge and intellectual satisfaction of 
science and mathematics, is by far the most effective recruiter of aspiring 
scientists and engineers. 

The second — and traditional — motive for selecting a particular 
career is that it offers jobs with attractive salaries to people with the neces- 
sary qualifications. There is no doubt that the enhanced economic and 
social status of scientists since the war has done much to attract young 
people to science careers. Recent increases in teachers’ salaries are similarly 
beginning to have an effect. 

But a third factor, which .should not be overlooked, is public aware- 
ness of national needs. While Americans are unwilling, at least in peacetime, 
to accept direction over what they regard as their personal affairs, there is 
a general willingness to undertake tasks which seem important to the public 
interest. Young people are anxious to find a useful niche in society ; the 
knowledge that some particular activity is important to society has a strong 
appeal that is independent of, but strongly reinforces, the more .self-centred 
motives of economic reward and personal interest. To some extent, there- 
fore, public discussion of the national need for more scientists and engineers 
will also help to solve the problem. 

Dr. Tyler rejected the suggestion that a natural limit to the propor- 
tion of people w’ho are endowed v.'ith the capacity for higher education mav 
be the limiting factor in determining educational goals. He conceded that 
perhaps five centuries hence the demands of higher education may outrun 
the intellectual capacity of the majority of adults but for the present the 
practical problem is not to overcome whatever biological limitation there 
may be but to motivate people to want to learn. 

The feasibility of assessing the reserve stock of young people who 
can profit from higher education was raised by M. Poignant (France). In 
Europe the percentages of children completing secondary school and of 
these going on to higher education vary considerably among the different 
social-professional classes. The potentially available reserve is certainly very 
high in the classes where this percentage is now very low. Governments 
must decide to what extent and how rapidly this reserve should be tapped, 
how much this would cost and how many teachers and how much school 
construction is necessary to do so. 

American experience could be a valuable guide in this connecticn. 
Equality of education is the philosophy on which the American school 
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system is built. ^ hatever its short-comings, whatever the relative weakness 
of its teaching as compared with European education, its democratic charac- 
ter has an immense merit. M. Poignant was therefore disappointed that the 
examiners’ report contained no analysis of students in higher education 
according to the social-professional category of the families from which they 
are drawn. Such an analysis, he felt, might well throw light on the reserves 
of intellectual talent that are available in the less-favoured social classes. 

Dr. Halsey commented that in the United States the traditional 
European relationship of economic privilege to educational opportunity is 
lost from view because it is submerged by the expansion of secondary educa- 
tion to include virtually all children irrespective of family background. 
As a result, higher education rests on a fairly level base and social origin 
is far less closely related than in Europe to the attainment of a baccaulau- 
reate or higher degree. 

In the case of Ph. D. degrees, Ur. Stoke observed, there is almost an 
inverse relationship. An analysis of the colleges at which Ph. D. holders did 
their undergraduate work shows that very few of the graduates of the 
so-called ‘class’ colleges — those frequented by the sons of the economic 
and social elite — go on to take a Ph. D. degree. These graduates may enter 
law school or go to Wall Street — they succeed to important positions in 
business, industry and government but they do not follow academic careers 
and almost none of then become scientists. 

In the United States, the Ph. D.’s come from among the graduates 
of the wide range of democratic colleges that draw their students from ev'ery 
social class and economic group. These colleges pride themselves on the 
proportion of their graduates who go on to become Ph. D.’s and they wil- 
lingly accept a bright youngster without regard to the position of his father. 

While the relationship in the United States between educational 
achievement and social origins is extremely tenuous, there is in some in- 
stances, as Dr. Tyler pointed out, a relationship between family background 
and choice of field. Engineering, for example, is more likely to be chosen 
by young people whose parents did not go to college than by young people 
both of whose parents have had a higher education. The latter are more 
likely to go into science or medicine or law. Family background is more 
likely to affect intellectual self-confidence than intellectual ability. It was 
found, for instance, that the sons of uneducated immigrants could be more 
readily attracted to higher education by a curriculum which combined 
working experience with classroom studies. An early opportunity to apply 
what was being learned not only served to convince these boys that further 
education was” worthwhile but gave them confidence in their ability to 
think in more abstract terms about engineering problems. 

M, Poignant drew attention to the difference in the socio-economic 
roles played”by education in the United States and in Europe. In Europe, 
the average rate for completion of secondary school is about 10 per cent 
of the relevant age -group instead of 65 per cent as in the United States, and 
university degrees are earned by 3 or 4 per cent instead of 18 per cent. The 
standards reached are not exactly comparable but even so the difference is 
dramatic. The further prediction that the American figures will rise by 1970 
to 80 per cent for high school diplomas and 25 per cent for bachelor’s de- 
grees shows how effectively the United States is moving in the direction of 
secondary schooling for everybody and higher education for the maximum 
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possible. It is obviousl/ doubtful whettier such an enormous increase in 
degree-holders is necessary to meet the needs o£ the economy but the United 
States believes — . and is act ng on the belief — that demand is a function 
of supply and that there is a self-adjusting relationship between the produc- 
tion of graduates and their effective employment. The United States, more 
than any other country, has accepted the principle that the educational 
system has a right to its own rate of development and that the economy 
must manage, by a process of constant adaptation, to absorb the increasing 
number of graduates. Such adaptation is possible because a rise in the level 
of education stimulates the economy and accelerates economic development 
thus making it possible to sustain a high proportion of graduates among 
the active population. The American philosophy of growth, in M. Poig- 
nant’s view, sets an example for the development of European school 
systems. 
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spring from the historical origin of the federal republic and are now deeply 
ingrained in its political philosophy. 

The first of these is tlie doctrine of the separation of church and 
state which has its roots in the aspirations that drove many of the early 
colonists to brave the forbidding expanse of the Atlantic. As only one-third 
of the institutions for higher education are state institutionsS any national 
programme in support of higher education must obviously include the 
privately controlled institutions. IVIany of the latter, however, are affiliated 
with various churches and the question of state support for church institu- 
tions immediately arises. Quite apart from the somewhat ambiguous 
question of constitutionality-, this is a thorny political issue with strong 
emotional overtones. 

The second is the doctrine of States’ rights which rests on the 
explicit constitutional provision that powers not specifically delegated to 
the federal government are reserved to the states. Although the evolution 
of American government has been steadily in the direction of federalization, 
responsibility for education has remained firmlv at the state and local 
(municipal and county) level. The U.S. Office of Education is not compar- 
able, in any executive sense, to the ministries of education of other coun- 
tries. Its traditional function is to gather and disseminate information and 
to offer assistance and advice. It also administers various federal assistance 
piogrammes. But the Office of Education exercises no control whatever over 
teachers or curricula ; it makes no policy and enforces no national regula- 
tions governing the physical or academic standards of schools. Proposals 
for extending fairly large-scale federal aid to schools and for making teach- 
ing grants to higher education institutions arouse the fear that such assist- 
ance will lead — directly or indirectly — to federal control. Like the 
religious issue, this is a point in which emotions are deeply involved. 

As educational needs become more apparent to the general public, 
sentiment grows for inci eased federal aid — not in place of state support 
but in addition to similarly increased state appropriatioris. However, it is 
a moot question whether those who favour federal aid for elementary and 
secondary education are yet in the majority. This is an area of education 
in which the average citizen can, and does, exert his influence and exercise 
his responsibilities — through participation in board of education elections, 
attendance at local budget hearings, active membership in Parent-Teacher 
Associations, etc. The fear that the federal government — powerful and 
distant and thus less amenable to local pressures ■ — might attempt to 



1. However, as the average size of publicly controlled institutions is laiger than 
that of the privately controlled ones, 60% of the degree-credit students are' now in 
publicly controlled colleges and universities. 

1 ^’ Constitutional provision that “Congress shall make no law respecting an 

establishment of religion, or prohibiting the free exercise thereof” has through tradition 
and judicial interpretation become the legal basis for the principle of separation of 
church and state. While the principle is accepted virtually without dissent in the United 
States, there has never been a clear demarcation of the line of separation. In practice, 
government recognizes and assists the part that religion plays in national life ; churches 
are, for example, exempt from property taxes ; contributions to religious organizations 
arc deductable on personal income-tax returns, and the coins with which even an agnostic 
pays his taxes are stamped “In God we trust”. Furthermore, church-affiliated institutions 
have shared, without discrimination, in federal grants for re.search and for research 
facilities and nospital construction; in the distribution of surplus federal property; and 
in eligibility for loans under various national programmes. 



88 



■ili 





















exercise some control evokes strong personal feelings. General federal aid 
to local schools would, moreover, be a new departure from the traditional 
pattern of school financing. At present the federal government contributes 
about 350 million a year to the cost of operating and constructing element- 
ary and secondary schools in areas affected by a heavy concentration of 
federal personnel (mostly military) ; since 1917 it has been making grants 
to states to stimulate vocational education which in 1962 amounted to $51 
million a year or about 18 per cent of public funds spent for this purpose 
(tlie States appropriate about $104 million and local authorities about $128 
million) ; it provides some limited assistance for the education of the physi- 
cally handicapped and mentally retarded ; and, through the National 
Defense Education Act, it provides assistance for the improvement of 
teaching in science, mathematics, and modern foreign languages. But such 
special programmes are usually regarded as valid precedents for more 
general federal aid to elementary and secondary education. 

The religious issue is also most sharply drawn in the national debate 
over federal aid to elementary and secondary education. As nearly six mil- 
lion school-age children (about 14 per cent) are in non-public schools the 
question of extending federal aid also to these schools is an important part 
of the general question of aid for elementary and secondary education. 
However, 90 per cent of these children (5.3 million) are in Roman Catholic 
parochial schools — in fact, one child out of every eight in the 6-18 age 
group is in a Catholic elementary or secondary school. To provide assistance 
from public funds to so large a church-controlled school system must have 
both a clear legal basis and the consent of a comfortable majority of people. 
At present, the legal basis has not been established beyond doubt and the 
majority does not yet consent. 

On the other hand, there is little doubt that a majority of Americans 
now favour federal aid for higher education. Since the beginning of World 
War II the federal government has become increasingly — and very amic- 
ably involved with the universities in the support of research, research- 
training and the construction of research facilities. Federal aid in support 
of university teaching functions would thus tend to be regarded as a 
further extension of a relationship which has, on the whole, worked very 
well for two decades. 

In any case, federal aid for higher education is net new. A century 
ago the Congress, responding to public pressure, passed the Land Grant Act 
of 1862 under which federally owned public land was given to each state 
(roughly in proportion to population) with the stipulation that the pro- 
ceeds from the sale of this land should be used to create and support agricul- 
tural and mechanical collegesh This legislation was a most important step 
in the development of higher education in the United States since it laid 
the foundation for most of the present state universities. Since 1890, the 
federal government has also been making annual grants of money to these 
so-called land-grant colleges ; in 1962 this amounted to $14 million. 

Acceptance of the principle of federal aid to higher education was 
further established and extended in fields related to scientific research by 
the fellowship and training programmes of the National Science Founda- 



1. The land granted to the States totalled more than 11.4 million acres (4.6 million 
hectares), an area slightly larger than that of Denmark. 









tion, the National Institutes of Health and a number of other federal 
agencies. The National Defense Education Act of 1958 similarly broadened 
the scope of federal aid by enlarging the fields of study covered, by adding 
a substantial student-loan programme to the means by which the federal 
government extends its aid, and by making special provisions for increasing 
the supply of teachers. An important feature of the loan programme is that 
up to half of the loan is forgiven at the rate of 10 per cent for each year in 
which the borrower is a full-time teacher in a public elementary or second- 
ary school. 

The National Defense Education Act is especially concerned with 
science, mathematics and foreign languages. The student-loan programme 
— which provides up to 90 per cent of the capital for student-loan funds 
operated by colleges and universities • — is not, however, limited to these 
fields. During its first four years, loans totalling more than $230 million 
were made to 350,000 students in 1,450 institutions. It is estimated that 
loans will be made to 220,000 students during 1963 but this will noi^ satisfy 
the demand. 

The President’s comprehensive educational support programme, sub- 
mitted to Congress in the form of a proposed National Education Improve- 
ment Act, would increase the federal funds available for the student loan 
programme by 50 per cent — that is from $90 million to $135 million a 
year — and raise the amount a student may borrow during the course 
of his college years from $5,000 to $10,000. It would also extend the for- 
giveness feature to teachers in private schools. 

Altogether, aid to education through the various federal program- 
mes, now totalling something like $4 billion a year^ would be increased 
during the next two or three years to $6 billion. 

Even if the federal contribution increases to $10 billion by 1970, 
this alone will not provide the facilities, faculties, operating funds and 
student support required by the expanding population and increased 
demand for further education. The bulk of the money needed will have to 
continue to come from state and local governments. The real question that 
must be settled in the United States, therefore, is not whether the federal 
funds should replace state and local funds for education but simply whether 
the federal government should, in the interest of the nation as a whole, play 
a more effective part in meeting urgent educational needs. 

Dr. Halsey drew attention to the wide variation in the accessibility 
and quality of education among the various states resulting from the wide 
disparity in the financial resources available to them. He suggested that 
federal aid to education might be used to redress these inequalities. M. 
Poignant (France) also asked how the federal government will try to adjust 
the burden of developing higher education to the financial resources of the 
poorer states. 

Mr. Nestingen replied that this is not the real aim of the Administra- 
tion. The purpose of its plans is to meet the national need for more, larger 
and better educational facilities. The effect of the various programmes — 
such as loans for modernization and new construction and the provision 
of capital for student-loan funds — will be to lessen the great disparity 



1. Of this $4 billion only about $750-800 million is administered by the Office of 
Education. 
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f that now exists in the financial resources available to institutions of higher 

1 learning. Concentration of federal aid on the areas of greatest need will 

j naturally favour those institutions that have had the least financial assist- 

j ance in the past and this, in turn, will favour the poorer states. But federal 

aid to higher education will be based on the needs of the individual institu- 
; tions and not on the per capita wealth of the states. The proposed program- 

: roes are not intended to equalize state resources though they will, to some 

extent, have this indirect effect. On the other hand, the Administration 
; believes that federal aid for elementary and secondary education should 

j be allocated to the several states on the basis of population and per capita 

; income — as is done in a number of other federal state-aid programmes. 

’ Here the purpose clearly should be to equalize the opportunities for and 

quality of basic and college-preparatory education. 

Financing is not, of course, the sole solution for all educational 
, problems — reorganization of the educational system can also play an im- 

; portant part. The examiners noted in their report that they were much 

; impressed by the California Master Plan^ and by the arguments for planning 

i higher education on a state-wide basis. Under this plan all California high- 

school graduates will have access to tuition-free higher education in a 
i three-tiered system : two year junior (or community) colleges which will 

i admit any high-school graduate ; state colleges which will restrict entry 

to those in the upper third of their class ; and the state-supported University 
j of California which will admit only those in the upper eighth. There will, 

j however, be arrangements for transferring from the junior colleges to the 

state colleges or the university for the last two years of degree work. 

I In reply to Sir John Cockcroft’s question about the extent to which 

> the federal government can stimulate or initiate such state wide planning, 

j Mr. Nestingen said that the momentum for developments of this kind must 

5 be generated at state level with the co-operation of local communities. 

; Under the American system this cannot be done by the federal government, 

which is not in a position to initiate state planning. It is, however, a proper 
I function of the Office of Education to encourage planning, to disseminate 

j information and to help in the development of state plans. More can 

: undoubtedly be done in this direction than has yet been attempted. 

‘ Two-year community colleges are in process of becoming an integral 

\ part of the American system of higher education. Enrolment in these 

\ institutions now totals half a million, having doubled during the past ten 

years. In California and Florida nearly three-quarters of the students in 
I their first two years of college are in junior or community colleges. The 

; legislative proposals of the Administration envisage the construction of 

25-30 new junior colleges each year during the next ten years. To this end 
\ the draft of the National Education Improvement Act contains a provision 

I for $50 million a year in grants to states to be allocated on the basis of per 

; capita income and the relative number of high-school graduates. 

\ Mf- Nestingen expressed his personal view that a general develop- 

I ment along the lines of the California plan would be in the best interest 

J of every state and of the country as a whole. However, in many states both 

the initiative and the means are lacking. It was possible to develop such 
; a plan in California because the state has excellent and agressive leader- 



1. See Examiners' Report ; para 41. 
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ship in the field of education, and it will be possible to carry it out because 
the state is now the most populous and wealthiest. It is encouraging that 
the plan has attracted a great deal of attention particularly on the part of 
other state governments eleven of whom are, in fact, now contemplating 
similar action. 

Quite apart from the variations in the quality of education offered 
in different states and by different institutions, there is inequality of 
educational opportunity resulting from the difference in the economic 
status of potential students. Although the United States has embarked on a 
programme of universal higher education, it has not yet removed the 
financial barrier that was removed from secondary education years ago. 
The examiners felt that the achievement of equality in higher eduction 
requires the allocation of public funds by the federal government to 
ensure that able students have the necessary scholarship support. Dr. Halsey 
noted, in this connection, that the Administration’s legislative proposals 
for extending the scope of federal aid to education envisaged an expanded 
student loan programme but made no mention of scholarships. 

The American delegation acknowledged that a financial barrier to 
higher education exists. In fact, Mr. Nestingen observed that the cost of 
education in the United States is rising more rapidly than family income 
and that it is difficult for some of the poorer students to attend college. 
This is particularly true of the upper levels of professional education as 
illustrated by the fact that 45 per cent of the graduates of medical and 
dental schools come from families in the upper 10 per cent of the income 
range. 

There was, however, some disagreement among the delegates about 
the need for a large-scale federal scholarship programme. Mr. Nestingen 
expressed a preference for loans on the ground that a loan gives the student 
a greater feeling of responsibility. Since repayment can be made over a 
long period in fairly small instalments, he felt that a loan imposes no 
undue hardship and adequately serves the purpose of enabling the student 
to go to college. Dr. Beadle, on the other hand, argued that loans, in some 
ways, accentuate inequality of opportunity. As all major universities and 
colleges have scholarships and fellowships which arc awarded primarily 
on the basis of ability, the best students get outright scholarships while less 
outstanding students, who probably have a lower income potential, have to 
depend on loans. Moreover, the major private universities, which have the 
larger scholarship funds, are able to compete most successfully for scholar- 
ship students thus making it more difficult for needy students who have 
to aepend on loans to gain admission to these institutions. 

The question of responsibility for repayment was raised by Prof, 
Elvin (United Kingdom). In reply it was pointed out that, while the parents 
arc legally responsible for loans made to students under 21 years of age, the 
col'cetion of repayments has presented no serious problem. Dr. Hill cited 
the example of the large and long-standing loan programme of the Massa- 
chusetts Institute of Technology whose beneficiaries have an almost perfect 
repayment record. The much more recent federal loan programme (under 
the T'Jational Defense Education Act) has also encountered no difficulties. 
The moral obligation felt by students who have been helped by loans is 
sufficiently strong for recourse to their, or their parents’, legal obligation 
almost never to be necessary. 
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Sil Joh>i Cockroft enquired whether the lack of financial assistance 
IS responsible for the high drop-out rate in both undergraduate and 
graduate courses in the United States and whether it was true that the 
necessity for some students to earn a large part of their support dragged out 
their educational programme by an average of two years. 

. replied that this was not a problem at the graduate level 

in science and technology. At most of the better known universities some 
per cent of the graduate students in these fields have fellowships or 
teaching assistantships and the drop-out rate is, in fact, quite low. But the 
^ among undergraduates, in the sciences no less than in other 

fields, IS very high. Among state universities — where both tuition fees and 
entrance standards are lower than at the major private universities ■ — as 
many as 40 per cent of the first-year students do not survive to graduation. 

At the undergraduate level lack of money is clearly a major factor and 
there is a need for more federal participation in the support of under- 
graduate education. The problem is to make this politically palatable. 

Theie are, of course, many other reasons for a student dropping 
out of college. Change in motivation is an important factor especially I 

among young women many of whom are married during their college years j 

and lose the incentive to complete their college courses. This represents a ? 

significant wastage of talent now that more than half of the women college | 

graduates over 40 having completed their families — are returning to 

the labour force. Rebellion against long years of schooling, against depen- i 

dence on parents, and against parental control is also common amona 

middle-class youngsters causing them to drop out of college, often in their i 

junior year. Sometimes this restlessness merely causes them to transfer to ^ 

another college — in one example cited by Dr. Tyler 10 per cent of the J 

so-called drop-outs had in fact gone to another college. Finally, the reason I 

may be lack of academic success, though this is often a symptom of othei 

underlying factors rather than the result of a simple lack of ability. ? 

The tvastage caused by drop-outs is a matter of considerable concern 
in the U.S. A number of studies are underway to unravel the complex ii 

causes and to devise ways of combating them. If the drop-out rate could f 

be substantially reduced, the stock of qualified manpower would be j 

significantly increased. | 
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5. x'HE EFFECT OF FEDERAL SUPPORT FOR SCIENCE 
ON HIGHER EDUCATION 



The present involvement of the federal government with the colleges 
and universities is largely due to the proper concern of any modern 
government with ensuring a maximum rate of economic growth, fostering 
social welfare (especially the health of its citizens), providing adequate 
national defence and, as Dr. Halsey phrased it, ‘keeping up the national 
prestige of its culture’. As the means for doing each of these things have 
become more and more dependent on scientific and technological advances, 
there has been a very rapid ascendency of science in the cultural pattern 
of society. This alone has had an important ir fluence on the balance of 
intellectual life in the universities which had had to adapt to this changing 
cultural pattern their traditional role of preserving and handing on to each 
new generation the knowledge, skills and ethos of the society of which 
they are a part. 

The impact on the universities of the government’s concerns has. 
however, been greatly heightened by the fact that the government’s effort 
to advance a scientific culture mainly takes the form of stimulating and 
supporting the research process that is centred in the universities. In the 
United States, the federal government’s financial support for research in 
colleges and universities grew from |150 million in 1952 to nearly |700 
million in 1962. As a result of this almost five-fold increase in a decade, at 
least three-quarters of all separately budgeted research and development in 
colleges and universities is now federally financed. 

The relatively rapid influx of funds earmarked for scientific research 
has changed the pattern of activity in institutions of higher education. 
It raises the question of whether research is being strengthened at the 
expense of teaching, whether large universities with strong science depart- 
ments are being further strengthened at the expense of teaching, whether 
large universities with strong science departments are being further 
strengthened at the expense of the smaller universities and liberal arts 
colleges, and finally, whether scientific effort generally is being strengthened 
at the expense of the humanities. 

As the government is immediately concerned with research rather 
than teaching — or with science rather than scientists — there is a strong 
tendency for the more talented people to be drawn away from the lower 
levels of teaching. In the United States, to a more ma.kcd degree than in 
other countries, prestige, career opportunities and material rewards tend 
to go not to those who devote themselves to the important work of teaching 
undergraduates but to those doing research in graduate schools. Dr. Halsey 
and the Chairman (Mr. Friis, Denmark) therefore asked whether American 
universities ^vere not gradually sliding so much to the research side that 
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the teaching side was being seriously weakened. The problem of deciding 
to what extent money should be put into research and to what extent it 
should be put in education, in its more restricted sense, exists in many 
countries but seems to be particularly urgent in the United States. 

The American delegation agreed that teaching must compete with 
research for the top people, and Dr. Hill voiced the suspicion that this 
competition was affecting both the quantity and quality of the output of 
baccalaureate science degrees. The desire among teachers to spend time on 
research is due not only to the availability of research support but to the 
fact that the publication of research papers so often seems to be a pre- 
requisite for academic advancement. Young men doing graduate work in 
an atmosphere in which research is accorded so much prestige are not 
likely to be inspired to select teaching as their primary vocation. The 
situation is thus not only perpetuated but gradually becomes worse. 

On the other hand, research support also makes a substantial con- 
tribution to education, especially at the graduate level. Most research 
grants make provision for research assistantships which are an important 
source of support for graduate students. A number of federal agencies ■ — 
notably the National Science Foundation and the National Institutes of 
Health — make research-training grants of various kinds which include 
funds not only for student stipends but for faculty salaries and equipment. 
Direct support for university teaching, as a complementary part of research- 
oriented federal programmes, is rapidly growing. Of the proposed increase 
of $262.9 million in the National Science Foundation’s budget for the fiscal 
year 1964, one-fourth is for activities directly related to the instruction of 
students. Similarly, of the $930 million requested for the National Institutes 
of Health, $218 million (23 per cent) is for training in the biological and 
medical sciences. 

Moreover, the indirect value of research activities to the teaching 
process at both the graduate and undergraduate level must not be over- 
looked. In some cases equipment provided by research grants is also used 
by undergraduate students. Almost always the presence of a vigorous 
research programme has a stimulating effect on the undergraduate students 
at the institution. At the graduate level research and teaching are regarded 
as fully complementary and inseparable. Few American scientists would 
agree with the research workers quoted by M. Capelle (France) who feel 
that research work is incompatible with teaching and that pedagogical 
training for teaching has a stultifying effect on aptitudes for research. 
Sir John Cockcroft commented that this was also contrary to his own 
experience ; he had found that the obligation to do some teaching was 
rather a good thing and he hoped that the United States would find vvays 
of ensuring that research people did their fair share of tuition. 

In fact, a fairly common complaint among the scientific staff in 
some of the national laboratories exclusively devoted to research is that 
the absence of the self-discipline imposed by teaching — and of the respite 
from research that it provides — has a deleterious effect on research. It is 
partly for this reason that serious consideration is being given to ways in 
which the superb facilities and highly competent staff of these laboratories 
might be brought to play a part in graduate and post-doctoral education. 
Dr. Beadle pointed out that the National Aeronautics and Space Agency 
had decided to establish its research centres in collaboration with the 
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universities so that these centres could be closely associated with the 
educational system. He predicted that there would be a general movement 
to make more effective educational use of national research facilities. 

Sir Willis Jackson (United Kingdom) said that the scale on which 
research is supported in American universities had many beneficial effects ; 
academic research, for example, had become much more realistic and 
scientists had become more mobile. As other countries are considering the 
feasibility and desirability of similar patterns of research support, he 
thought it would be useful to know how sponsored research has affected 
university finance and to what extent it has had a detrimental effect on 
educational policy within the university system, 

Dr. Beadle replied that grants and contracts from the federal govern- 
ment have certainly had a great effect on the system, and important 
consequences for the financing of higher education. Perhaps the most 
serious of these is that, in a free competitive system, increased support for 
mathematics, science and engineering tends to distort the salary structure. 
In order to keep competent people in the fields in which support is avail- 
able it is necessary- to raise salaries, or another institution will hire them 
away. The preferential position thus created then tempts people to shift 
from other fields into those where higher salaries exist. In some cases, the 
relatively high stipends available to graduate students in the sciences has 
even rnade it difficult to recruit graduate students in other fields. Such 
distortions already cause difficulties whether or not they are regarded as 
being per se undesirable. 

On the other hand, many American institutions of higher learning 
could not exist in their present form without the financial support that 
federal grants and contracts provide. Almost 50 per cent of the income of 
the University of Chicago (excluding the Argonne Laboratory), for exam- 
ple, comes from these sources and this is bound to have a significant effect 
on the character of the university and of the flexibility of its academic 
programme. However, without this aid the university would be in a much 
weaker position. The trend has, in any case, been irresistible — if a major 
university refused research support it would inevitably drop to a second- 
rate position. 

Research support could, of course, be refused. Dr. Tyler emphasis- 
ed that the final decision about the volume of sponsored research at a 
university or college is made not by the federal government but by the 
trustees and administrative faculty of the institution. Both Dr. Tyler and 
Dr. Stoke pointed out that a university can, if it wishes, to some extent 
counter-balance the weight of federal support for research a^id for science 
and rnathematics by shifting funds obtained from state or private sources 
to activities not enjoying federal support. However, the money which the 
federal government makes available for science is at present so much more 
than the amount the universities can shift that it is difficult to maintain 
a balance. There has inevitably been a great spurt in investment in facilities 
and faculty for the natural sciences. 

Dr. Beadle commented that this investment was in part derived from 
the universities’ general funds. He said that he had never seen a science 
or mathematics department reduce its claim on general university funds 
because it had received a federal grant or contract ; on the contrary, the 
more federal funds a university receives for research, the more general 
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funds have to be put into science facilities thus contributing further to the 
imbalance between science and other subjects. Some grants and contracts, 
moreover, provide for only partial reimbursement for the actual cost of 
administrative and other common services with the result that the uni- 
versity has to take money from other activities to cover part of the expense 
of the sponsored research. 

Although the volume of federal research support has created prob- 
lems for the universities and has some undesirable side-effets, it has, 
on the whole, been highly beneficial since both the country and the indi- 
vidual institutions have gained in strength and vitality. On this all members 
of the American delegation were firmly agree/1. 

Commenting on the survey, quoted ir the Examiners’ Report,^ in 
which 70 per cent of the scientists questioned expressed the view that the 
present pattern of federal research support is neither in the long run 
national interest nor in the best interest of their institution, Mr. Nestingen 
said that he had no doubt that the general effect of federal expenclitures 
on research and education in recent years has been very much in the 
national interest. Imbalances exist — especially in the lack of adequate 
support for teacher training ■ — because the United States has for a long 
time provided far less federal aid to education than it should have done. 
The interest in encouraging the study of science that was generated in the 
mid-1950’s — and was greatly heightened by the Sputnik launching in 1957 
has resulted in programmes that give disproportionate emphasis to science 
and, within the science fields, to research rather than teaching. There is 
every reason to believe, however, that the pendulum will svving in the 
opposite direction in the year immediately ahead thus equalizing some 
of the imbalances that now exist. Dr. Dees added that there are large gaps 
in the federal government’s support for education for much the same reason 
that the O.E.C.D. does not have a unit devoted to music : the federal 
agencies have done what seemed most urgent and what it was possible for 
them to do within the legislative and political framework in which they 
must operate. As needs change and as the framework is broadened, the 
programme will change and broaden. 

The amount of federal money that goes to universities fo one 
thing or another is now hundreds of times greater than it was just before 
World War II. Immediately after World War II a great many people felt 
that the technique developed, largely by the wartime Office of Scientific 
Research and Development, for utilising university faculty and facilities 
to help in solving defence problems should be utilised in peacetime also 
for the general welfare of the nation. As a result, a variety of programmes 
got under way, not the least of which is the very large-scale research effort 
in the biological and medical sciences administrated by the National 
Institutes of Health. Basic research going well beyond the narrow limits of 
military requirements was also supported, on a contract basis, by the Office 
of Naval Research in the Department of Defense. Then, in 1950, the 
National Science Foundation was created with a broader mandate to 
support scientific research and education. 

In the immediate post-war years, there was considerable hesitancy 
in the universities about accepting this new kind of largesse from the 



1. Paras. 23-25. 



federal government. University administrators were not at all sure that this 
money could be used wisely and well, and they were seriously worried about 
the imbalances it might create. However, after more than a decade of 
experience with the rapidly growing federal support programmes, ah of the 
hesitancy about accepting and most of the worry about the effect of this 
assistance has disappeared. At a meeting of the American Council on 
Education in October 1962, the presidents and deans of institutions 
throughout the United States were clearly in agreement with the view of 
Mr McGeorge Bundy, the former Dean of Harvard University, that 
“federal investment in the higher learning has been extraordinarily pro- 
ductive, both for the national security and for the quality of our civilisa- 
tion”, and that ‘‘the processes of this investment have on the whole been 
such as to enhance the freedom and independent strength of American 
colleges and universities”. 

This is not to say that there is no concern about the overall impact 
of federal support on American universities or that problems have ceased 
to exist. The Orlans report, cited by the examiners, and a recent report by 
a committee chaired by President Pusey of Harv'ard illustrate the problenis 
of balance and warn that these problems may become more serious. But it 
is clear that these problems are manageable and do not constitute a basic 
indictment of the federal support mechanism. The relatively few unfor- 
tunate side-effects of the federal programme should not obscure its 

tremendous value to higher education. 

Just as it became politically possible immediately after the war to 
o-et federal funds for research, it has in the past few years become possible 
to use the magic word ‘‘science” to get support for science education. In 
order to avoid the political difficulties standing in the way of genet al 
federal aid to education, support is being extended to broader segments of 
the educational system very gradually but the scale of support already 
achieved is by no means trivial. The proposed 1964 budget for the National 
Science Foundation alone includes some $160 million for educational 
programmes that have no direct connection with the support of research 
while another $100 million is sought for programmes that support educa- 
tion as well as research. Other agencies similarly have large educational 
components in their budgets. 

In considering the impact of fedeial research funds on higher 
education in the United States, it should be borne in mind that most of 
the money has, in fact, gone to only about 50 of nearly 2,000 institutions . 
There are close to 200 institutions that award doctoral degrees, another 
400 or so which award Master’s degrees, and about 800 that award nothing 
higher than Bachelor’s degrees. With the exception of a very limited 
number of institutions that are strongly research-oriented, the funds 
received by these institutions from the federal government are far too small 
to create imbalances or to have debilitating effects on their academic pro- 
grammes. In fact, most of these institutions, as Dr. Dees put it, are very 
much concerned because they do not get enough debilitation they would 



1. In 1960 there were 143 universities, 764 liberal arts colleges, 544 separately 
organised professional schools (teachers colleges, technical colleges, etc.) and 524 junior 
colleges All told, 291 institutions received some federal research money m 1958 but most 
of them had very small amounts such as a single small grant to one member of the 
faculty. Half of these institutions collectively accounted for only 3% of tne funds. 
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like very much to participate more extensively in the federal research 
programmes that now exist. 

The uneven distribution of research funds has had the effect, as 
Dr. Tyler pointed out, of tipping the balance in some institutions from 
science toward the humanities. The absence of vigorous research in the 
natural sciences has made it possible for the liberal arts colleges (which do 
not have graduate departments and have therefore had few federal grants 
or contracts) to give more attention to the humanities. Their inability to 
compete with the research facilities and higher salaries available in the 
science department of the major universities has, however, also made it 
more difficult for them to get good science teachers. The problem of 
imbalance is therefore exactly the opposite — in the liberal arts college 
there is a need to restore a better balance by strengthening science. 
Dr. Rees added that this is the problem not only in the liberal arts colleges 
(which award only about a quarter of the bachelor’s degrees) but in the 
undergraduate departments of most of the universities. Some of the good 
liberal arts colleges — an important and highly respected element of the 
American educational system — are doing a much better job at the under- 
graduate level than many of the major universities. The problem therefore 
is to find ways of strengthening undergraduate scieiice education generally. 
The National Science Foundation is very much concerned about this 
problem and is now putting much more emphasis on developing those of 
its programmes that have an impact on undergraduate science education. 

In other words, the effect of massive research support is as much 
a problem of balance b ween undergraduate and graduate teaching within 
science as of balance between science and the humanities. Nevertheless, 
plans for broader federal aid to education recognise that the humanities 
have been relatively neglected. The intention is to make better provision 
— in the context of general federal aid to education — for the humanities 
not only as a separate field of study but also as an element in the education 
of scientists and technologists. 

Sir Willis Jackson (United Kingdom) remarked that there is not 
nowadays much argument about the need to liberalise the education of 
scientists and technologists by exposing them to humanistic studies. How- 
ever, there is not a corresponding willingness to recognize that education 
in the humanities must be liberalised by closer contact with science and 
technology. He asked whether it was felt in the United States that the 
administrators and politicians of the future will need to know more about 
science than their predecessors have in the past and, if so, what was being 
done to provide this knowledge. 

Dr. Tyler replied that it is widely agreed in the United States that 
a more intimate acquaintance with science is increasingly important not 
only for administrators and politicians but for the ordinary citizen ^ — 
especially in his capacity of voter. The role of science as part of a general 
education was, in fact, recognised in 1950 when the National Science 
Foundation was created. Its legislative directive to foster and improve 
science teaching is aimed not solely at the production of scientists and 
engineers but also at broadening the liberal education of those whose 
specialisation will not be in science. The programmes of the National 
Science Foundation are devised with this general aim also in view. 

Most of the liberal arts colleges and undergraduate schools of the 
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universities require some high school science for admission and many in- 
clude at least one science course (usually involving laboratory work) in their 
requirements for an arts degree. Increasing attention is also paid to the 
need for some general science education for adults, and experiments with 
television programmes are in progress. The major emphasis at the present 
time, however, is on improving the availability and quality of science 
courses in the secondary schools through which virtually all American 
children must pass. In this field considerable progress is being made. 

The whole question of the balance between science and the huma- 
nities, of the role of science in a liberal education, and of the need of non- 
scientists for an understanding of science can really be answered only in 
terms of the kind of society a country is trying to create. In this connection. 
Prof. Elvin (United Kingdom) mentioned the advice Benjamin Franklin 
gave young men who wanted to emigrate to the then new United States. 
Franklin said, in effect : If you are a hard worker or a good craftsman, 
come ; if you want to be an artist or a poet, don’t come now — later on 
there will be opportunities for artists and poets but at this stage we must 
open up a new country by hard work. 

The criterion by which the impact of the federal science programmes 
must be judged is their relevance to future national needs — not their 
effect on the traditional patterns of higher education but their effectiveness 
in helping to create the new patterns demanded by an egalitarian technolo- 
gical society during the latter half of the 20th century. Dr. Stoke, in closing 
the discussion, stated his view of the effect of federal support for science on 
higher education in these words : 

“I have spent my life in higher education and I have come to ap- 
preciate its indispensability and also somve of its weaknesses. Colleges 
and universities are no more free from occupational diseases than other 
institutions — left to itself any institution tends to be operated for the 
benefit of those who operate it, whether it is a government bureau- 
cracy, the Church, a corporation or a university. This is a universal 
characteristic. Clemenceau said that war is too important to be left to 
the generals — after spending a lifetime in education I am prepared to 
say that education is too important to be left to the educators. The 
more education affects every aspect of national life, the more its limi- 
tations become so important to society that they cannot be left to the 
ineffective process of self-correction. 

“For years the American educational system sought to reform itself 
in respect of teacher training. It failed. It was not until we felt the 
impact of the intervention of the National Science Foundation that 
we succeeded to some extent. The National Defense Education Act 
has done more for the teaching of foreign languages in four years than 
we educators have been able to accomplish independently in twenty. 

“Intervention from outside the closed orbit of the universities has 
had a vitalising effect upon them which has a tremendous immediate 
and long-term value. Institutions require this kind of intervention for 
their own good and I think that this fact has recently been amply 
demonstrated. 

“If we permit ourselves to become preoccupied with the preserva- 
tion of academic balance we shall no longer be making progress. The 
surest way of maintaining the status quo is to keep things in balance. 
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I am in favour of the imbalance that has been brought about by the 
support of science and I hope that it will continue for a little while. 
There is a real question, it seems to me, whether intellectual progress 
can ever be made evenly. It is only by throwing things out of balance 
that one stimulates activity as those on the short end of the see-saw 
try to restore the balance. This is the way to progress. 

“I firmly believe that society’s present emphasis on science has 
done more to create an intellectual renaissance, not only in science 
but in all fields of endeavour, than any other intervention during the 
past quarter of a century.” 
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